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Preterm birth (PTB), delivery prior to 37 weeks of gestation, and small for 
gestational age (SGA), a growth restricted or constitutionally small infant, are the leading 
causes of infant mortality. There is a growing disparity in PTB and SGA by race in the 
United States, with African American women having the highest rates of all racial 
groups. Accounting for socioeconomic, behavioral and obstetric risk factors has not fully 
explained the racial disparity in birth outcomes. The goal of this dissertation was to 
determine if lifetime exposure to traumatic stress, measured by the Traumatic Life Events 
Questionnaire (TLEQ), contributes to the disparity in PTB and SGA between African 
American and White women.  We hypothesized that African American women would 
experience more traumatic stress than White women, and traumatic stress would increase 
the risk of PTB and SGA. Women for this study participated in a longitudinal study 
(CANDLE) following mother child dyads prenatally through age 4 in Shelby County, 
TN. A subset of 1,313 (877 African American and 436 White) women who completed the 
TLEQ during the second trimester of pregnancy and documented live births were 
included in this study. African American infants weighed significantly less at birth than 
White infants (3.2 kg, SD = 0.49 vs. 3.4kg, SD = 0.49, p = .039, respectively). There were 
no statistically significant differences in PTB or SGA between African American and 
White women. More African American women experienced a traumatic event than White 
Women (75% vs. 70%, p < .05, respectively).  Out of 20 possible traumatic events, only 
experiencing intimate partner violence was associated with SGA (OR 0.52, 95% CI[0.28, 
0.94]), and having a loved one face a life threatening event was associated with a 91g 
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decrease in birth weight (B = -0.09, p = .001). PTB was not associated with any traumatic 
event. There were high rates of traumatic stress in this relatively healthy sample of 
pregnant women, but only two types of events were associated with poorer birth 
outcomes. Traumatic stress should be further examined in a more representative sample 
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Introduction and Literature Review 
Introduction 
Preterm birth (PTB) and low birth weight are the leading causes of infant 
mortality, a major public health problem in the United States and around the world. A 
delivery is considered pre-term when an infant is born with less than 37 weeks of 
gestation. Low birth weight [< 2,500 grams] may occur in pre- or full-term birth, and 
encompasses three different categories of infants: those that are small as a result of 
decreased gestation, constitutionally small, and intrauterine growth restricted. Small for 
gestational age (SGA) is comprised of the latter two categories. 
There is a growing disparity in birth outcomes by race in the United States, with 
African American women having the worst birth outcomes of all racial groups. The 
national rates of preterm birth are 17.1% for African American women compared to 
11.1% for White women (National Center for Health Statistics, 2011). The national rates 
of low birth weight are 13.3% for African American women compared to 7.1% for White 
women (National Center for Health Statistics, 2011). In Tennessee, the rate of preterm 
birth among African American women compared to White women is 18% vs.13%, 
respectively (Office of Research and Education Accountability, 2006). The rate of low 
birth weight in Tennessee for African American women is 13.3% compared to 7.7% for 
White women (Tennessee Department of Health, Office of Health Statistics, 2013). In 
Shelby County, TN the disparity in birth outcomes mirrors the national and state trends 
with a slightly greater disparity in low birth weight. The rate of preterm birth is 14.5% vs. 
9.4%  and the rate of low birth weight among Africans American women is 14.0% 
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compared to 6.3% in White women,  respectively (Tennessee Department of Health, 
Office of Health Statistics, 2013). 
Background 
Accounting for differences in medical/obstetric risk, behavioral risk factors, 
genetics and socioeconomic status has not fully explained the racial disparity in birth 
outcomes (Cha & Masho, 2013; Dunkel-Schetter, 2011; Giscombe & Lobel, 2005). It has 
been proposed that psychosocial stress contributes greatly to the disparity in poor birth 
outcomes because African Americans are at greater risk of experiencing a variety of 
social, economic, and neighborhood stressors as a result of racial discrimination. 
However, the relationship between psychosocial stress exposure and the racial disparity 
in poor birth outcomes remains inconclusive.  
One major challenge is the potential for pre-conceptional stress to confound the 
relationship of stress during pregnancy on birth outcomes. According to the life course 
perspective, the cumulative exposure to chronic stress “weathers” a person both 
physiologically and psychologically (Lu & Halfon, 2003). Experiencing distress and 
trauma when faced with a new stressful event may be evidence of psychological 
weathering. Three reviews have investigated how experiencing distress in response to 
stressful life events impacts poor birth outcomes (Cha &Masho, 2013; Chen, Grobman, 
Gollan, & Borders, 2011; Littleton, Bye, Buck, & Amacker, 2010). However, so far only 
one study has examined how trauma, an indicator of weathering, contributes to the racial 
disparity in birth outcomes (Dailey, Humphries, Rankin, & Lee, 2011).  
 Employing measures that assess trauma as a response to a broad range of 
stressors throughout the life course appears to hold the most promise for future research 
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on racial disparities in birth outcomes. Current research in this area has been constrained 
by three issues: failure to assess traumatic stress, only assessing stress during the time 
period from 12 months prior to pregnancy until delivery and limited representation of 
African American and socioeconomically diverse participants.  
Statement of Research Objectives 
The goal of this dissertation is to examine the effect of lifetime exposure to 
traumatic stress on low birth weight and preterm birth among African American and 
White women, using a validated measure of traumatic stress exposure, the Traumatic Life 
Events Questionnaire, while controlling for socioeconomic status and other known risk 
factors.  
Hypotheses 
H1: African American women experience more traumatic stress compared to  
         White women. 
H2: Traumatic stress exposure is positively associated with preterm birth. 
 H3: Traumatic stress exposure is positively associated with small for gestational 
         age. 
H4: Traumatic stress exposure is associated with lower birth weight.  
 
Literature Review 
Risk Factors that Contribute to the Racial Disparity in Birth Outcomes 
Risk factors for preterm birth and low birth weight include: maternal age, parity, 
diabetes, obesity, hypertension, labor with medical interventions, inadequate prenatal 
care, smoking, substance use, poor nutrition intake, congenital birth defects, low 
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socioeconomic status, low social support, depression, and anxiety (Dunkel-Schetter, 
2011). The increased prevalence of preterm birth and low birth weight among African 
American women was initially attributed to the higher prevalence of these risk factors 
within this population. (Dunkel-Schetter, 2011; Giscombe & Lobel, 2005). 
Medical and obstetric risk factors.  African American women have higher rates 
of hypertension, diabetes, and obesity which can increase the risk of complications during 
pregnancy and delivery (Eyre et al., 2004). Uncontrolled hypertension is strongly 
associated with preeclampsia during pregnancy which often results in preterm labor and 
delivery (Mayer & Joseph, 2013; Samadi et al., 1996). A history of diabetes can increase 
the risk of diabetes during pregnancy, which can cause hypoglycemia, premature rupture 
of membranes, and spontaneous preterm labor (Hedderson, Ferrara, & Sacks, 2003; 
Xiong, Saunders, Wang, & Demianczuk, 2001; Yogev & Visser, 2009). A recent 
systematic review has documented that obese women have higher rates of cesarean 
section deliveries compared to non-obese women (Bryant, Worjoloh, Caughey,  & 
Washington, 2010).  
Greater rates of obstetric risk factors have been documented among African 
American women compared to white women, and increased obstetrical risks have been 
strongly associated with preterm birth and low birth weight (Hobel, Yonkeles, & 
Forsythe, 1979; Graham, Zhang, & Schwalberg, 2007; Lobel, DeVincent, Kaminer, & 
Meyer 2000; Lobel, Dunkel-Schetter, & Scrimshaw, 1992;. Samadi et al., 1996). 
Obstetric risk factors include: complications associated with previous pregnancies, family 
history of poor birth outcomes, chronic disease history, gynecological risk factors 
[sexually transmitted diseases (STDs), and vaginal infections] and unusual conditions of 
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the current pregnancy (Graham et al., 2007; Hobel et al., 1979; Samadi et al., 1996). 
Also, there are higher rates of vaginal infections and STDs documented among African 
American women compared to White women, especially during pregnancy (CDC, 2013). 
Women who were born premature or small for gestational age are at high risk for 
delivering pre-term or having a SGA infant, and historically, African American women 
have experienced higher rates of both of these types of adverse birth outcomes compared 
to White women (MacDorman, 2011; Matthews & Philips, 2010).  
Behavioral risk factors. Although many African American women enter 
pregnancy overweight, they still suffer from inadequate nutrition during pregnancy 
(Bryant et al., 2010). Poor nutritional intake during pregnancy can cause folic acid 
deficiency, vitamin D deficiency, and iron deficiency. African Americans have higher 
rates of all of these deficiencies during pregnancy than White women as documented in a 
recent review (Mayer & Joseph, 2013). These nutrient deficits described above can 
contribute to lack of adequate weight gain during pregnancy and restrict fetal growth, 
which can lead to low birth weight and/or preterm birth (Mayer & Joseph, 2013). 
Smoking during pregnancy is a known risk factor for PTB and low birth weight 
(Harrison & Sidebottom, 2009; Savitz & Pastor, 1999). Although African American 
women have lower rates of smoking during pregnancy compared to White women, 10% 
vs. 18%, respectively, they are less likely to quit smoking during pregnancy (Bakker et 
al., 2011). However, when medical/obstetric and behavioral risks are similar between 
African American women and White women, the disparity in birth outcomes still persists 
which has led to the investigation of genetic and psychosocial factors (Mac Dorman, 
2011; Wadhwa,  Entringer, Buss, & Lu,  2011). 
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Genetic factors contributing to the racial disparity in birth outcomes. To 
explain racial differences in birth outcomes, researchers have investigated genetic 
variations between African American women and White women, which include 
differences in immune response, genome wide associations, and neuroendocrine 
functioning. There may be genetic variation by race in levels of anti-inflammatory and 
pro-inflammatory cytokines that regulate inflammation which can increase vulnerability 
to preterm birth and small for gestational age (Engel et al., 2005; Engel et al., 2005). 
Inflammation suppresses the immune system and compromises the body’s ability to ward 
off infections such as bacterial vaginosis and STDs. These infections in the mother 
compromise the health of the fetus by causing intrauterine growth restriction and preterm 
birth (Wadhwa, 2005). Increased inflammation in African American women may explain 
their higher rates of vaginal infections and STDs during pregnancy compared to White 
women, which place them at greater risk of PTB and SGA (Wadhwa, 2005).  
In addition to examining differences in immune response, other investigations 
have focused on genome wide associations (GWA) (Kramer & Hogue, 2009). A review 
of studies seeking to identify GWAs  failed to identify specific genetic markers that may 
be linked to poor birth outcomes and stated that improvements in methodological 
techniques could yield promising outcomes (Kramer & Hogue, 2009).  
Comparisons between African American women and African women do not 
support genetic origins theory of poor birth outcomes. Social epidemiological studies 
examining differences between African American women in the United States and their 
genetic predecessors, African born women, suggest that genetic explanations for the 
racial disparity in birth outcomes will most likely be a result of gene-environment
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interactions instead of genetics alone. African born women who live in Africa and those 
who have recently immigrated to the United States, have better birth outcomes compared 
to African American women once socioeconomic factors and medical history are 
accounted for (Bryant et al., 2010; Singh & Yu, 1996). In fact, women who have recently 
immigrated from developing African countries have even better birth outcomes than 
African American women who were born in the U.S. with higher socioeconomic status 
(SES) (David & Collins, 1997; Elo, Vang, & Culhane, 2014). This evidence supports the 
concept that the disparity in birth outcomes may be an effect of unique social and 
environmental exposures among African American women in the United States. A unique 
exposure for African American women is the history of racial discrimination against 
African Americans in the U. S. in the form of slavery and segregation. This historical 
context has led to striking differences in the socioeconomic status (SES) and 
neighborhood characteristics of African Americans (Blumenshine, Egerter, Barclay, 
Cubbin, & Braveman, 2010; Braveman et al., 2005; Messer et al., 2006). 
Socioeconomic disparities that affect birth outcomes. SES is used as a proxy 
for exposure to certain economic and social resources that are believed to improve overall 
health outcomes, i.e., access to healthcare, quality goods/commodities, and social capital 
(social support and marriage). The effects of SES on health appear to be modified by 
race. Jim Crow laws and policies diminished the effect of higher SES on health outcomes 
for African Americans compared to Whites, and the impact is longstanding. Ideally, 
education is supposed to lead to higher income. Yet, there are income disparities when 
African Americans and Whites have the same level of education, with Whites earning 




Because of income and wealth disparities, African Americans with higher 
educational attainment are more likely to lack access to health care compared to Whites 
resulting in more African Americans receiving Medicaid or lacking insurance altogether 
(AHRQ, 2006; Schneider, Zaslavsky, & Epstein, 2002). There are documented 
differences in quality of care for Medicaid participants compared to those with private 
insurance (Anum, Retchin, & Strauss, 2010; Landon et al., 2007; Rosenthal & Lobel, 
2011; Schneider et al., 2002). For example, African American women on Medicaid are 
the least likely to be screened for history of domestic violence or referred to counseling 
during prenatal care compared to White women and women with private insurance (Cha 
& Masho, 2013a). Intimate partner violence has been associated with low birth weight 
(Cha & Masho, 2013b). Even when African Americans possess private insurance, they 
are often stereotyped as being on Medicaid, low income, uneducated, and single mothers 
which can result in uncomfortable interactions with medical providers (Collins & David, 
1990). African American women perceive these interactions to be stressful, which can 
result in seeking treatment later during pregnancy and increase the risk of PTB and SGA 
(Dunkel Schetter & Lobel, 2010; Giscombe & Lobel, 2005).   
Even when individual SES factors such as income, education, and access to 
healthcare are controlled for, there is still a large amount of variance in poor birth 
outcomes for African Americans that remains unexplained (Colen, Geronimus, Bound, & 
James, 2006; Din-Dzietham & Hertz-Picciotto, 1998; as cited in Giscombé & Lobel, 
2005). For example, African American women who were classified as extremely low risk 
(being married, maternal age of 20-34, 13 plus years of education, negative history of 
substance abuse, smoking and regular vaginal delivery) were compared to extremely low 
9 
 
risk White women, and the rate of SGA in African Americans was 2.6 times greater than 
that of White women (Alexander, Baruffi, Mor,  Kieffer, & Hulsey, 1993).  
Neighborhood deprivation in African American communities as a source of 
stress. The impact of racial discrimination goes beyond individual level SES factors and 
affects neighborhood level characteristics. Though segregation legally ended 40 years 
ago, the residual effects of segregation can be witnessed in predominantly African 
American communities that have high levels of neighborhood deprivation (Blumenshine 
et al., 2010; Messer, Kaufman, Savitz, & Laraia, 2006). Neighborhood deprivation 
consists of : increased  lead exposure, poorer quality housing leading to increased rates of 
asthma, less green space for physical activity, fewer primary and specialty healthcare 
facilities, higher rates and perception of community violence, and limited food and retail 
outlets (Gee & Payne-Sturges, 2004; Williams, Mohammed, Leavell, & Collins, 2010). A 
recent review of literature (Blumenshine et al., 2010) found that neighborhood 
deprivation was more strongly associated with preterm birth than low birth weight. In 
five out of six studies, high levels of neighborhood deprivation were associated with 
higher rates of preterm births for African American women but not for White women 
(Blumenshine et al., 2010).  
Acculturation stress results from African Americans moving to predominantly 
white neighborhoods. Since the legal end of segregation, many high SES African 
Americans tend to move to predominantly White neighborhoods, and often acculturate to 
White cultural norms. The process of acculturation can create tension or physical distance 
from one’s traditional kinship, social networks, and cultural values that are crucial 
sources of support (Hudson, 2009; Rosenthal & Lobel, 2010). Higher levels of family 
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support and social participation have been positively associated with birth outcomes in a 
review of studies examining racial disparities in birth outcomes (Dunkel Schetter, 2011). 
The alternative is to remain in predominantly African American neighborhoods and 
suffer some of the same consequences attributed to low SES. There is evidence that some 
higher SES African Americans choose to remain in low SES neighborhoods to avoid 
losing the social support (Rosenthal & Lobel, 2011).  Neighborhood stress as a result of 
environmental or social exposures appears to be a common factor African Americans 
with both high and low socioeconomic status. One researcher (LaVeist, Nickerson, & 
Bowie, 2000) describes the phenomenon of poorer health outcomes despite high 
individual level SES as “place effects on health” due to chronic stress exposure.  
Racial discrimination is a chronic source of stress and affects birth outcomes.  
Chronic stress has been described as “ongoing demands in areas of life such as family, 
marriage, parenting, work, health, housing and finances, usually ensuing from either role 
strains, SES, or both” (Schetter & Glynn,  2011, p.545.)  For African Americans racial 
related stress may serve as a chronic source of stress that uniquely impacts birth 
outcomes. Race-related stress is the result of actual incidences of racial discrimination, 
anticipation of racial discrimination, and the perception of racial discrimination which all 
impact birth outcomes (Dominguez, Schetter, Mancuso, Rini, & Hobel, 2005; Giscombe 
& Lobel, 2005). Butts (2002) has even argued that racial discrimination should be 
categorized as a form of trauma, because the psychological effects of experiencing racial 
discrimination mirror the classic DSM-IV symptoms of trauma.  
Racial discrimination among pregnant women has been associated with increased 
risk of depression and weakened immune response (Christian, Iams, Porter, & Glaser, 
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2012; Ertel et al., 2012). Racial discrimination has been associated with increased risk of 
depressive symptoms in two large cohort studies: the Asthma Coalition on Community, 
Environment, and Social Stress (ACCESS) and Project Viva studies.  Consequently, 
depression has been linked to poor birth outcomes (Ertel et al., 2012). Greater activation 
of Epstein Barr Virus, a marker of immune function during pregnancy, has been 
documented with increased exposure to racial discrimination among African American 
women compared to White women (Christian et al., 2012). Decreased immune function 
during pregnancy compromises the body’s ability to ward off infections such as bacterial 
vaginosis and sexually transmitted diseases. The presence of these infections 
compromises the health of the fetus by causing intrauterine growth restriction and can 
cause maternal distress leading to early labor induction, often resulting in preterm birth 
(Cokkinides, Coker, Sanderson, Addy, & Bethea, 1999).  
 Anticipation and perception of racial discrimination affects birth outcomes. The 
anticipation of racial discrimination creates anxiety (Sawyer, Major, Casad, Townsend, & 
Mendes, 2012). A study assessing the physiological effects of anticipated racial 
discrimination through the use of a heart rate monitor found that participants who were 
informed that they would be interviewed by someone who was racially prejudiced 
exhibited peaks in their heart rate and/or blood pressure compared to participants who 
were not told of the interviewer’s prejudice (Sawyer et al. 2012). Race-based 
discrimination has been associated with greater lifetime prevalence of generalized anxiety 
disorder among African American women but not White or Afro Caribbean women 
(Soto, Dawson-Andoh, & BeLue, 2011).  Higher rates of anxiety have been documented 
in African American pregnant women compared to pregnant white women, and anxiety 
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was linked to reduced gestational age (Catov, Flint, Lee, Roberts, & Abatemarco, 2014; 
Schetter & Tanner, 2012; Sawyer et al., 2012 ).    
The perception of racial discrimination directly affects birth outcomes (Dole, 
Savitz, Siega-Riz, Hertz-Picciotto, McMahon, & Buekens 2004; Dominguez et al., 2005; 
Schetter & Glynn, 2011; Giscombe & Lobel, 2005).  A prospective study of over 1,900 
socio-economically diverse White and African American pregnant women in North 
Carolina found that higher rates of perceived racial discrimination were correlated with 
greater incidence of PTB (RR = 1.4, 95% CI [ 1.0, 2.0]), and the effect was unique to 
African American women (Dole et al., 2004).  
These findings provide evidence that racial discrimination continues to exist and 
is a unique risk factor for poor birth outcomes among African American women. When 
compounded with other forms of chronic stress, the effect of real and perceived racial 
discrimination may erode the body’s ability to effectively maintain homeostasis, which is 
a physiological mechanism that prevents disease when a person encounters stress 
(McEwen & Stellar, 1993). Therefore, researchers have begun to examine the racial 
disparity in poor birth outcomes from a life course perspective that accounts for the 
cumulative effect of chronic and acute stress exposures like racial discrimination (Cha & 
Masho, 2013c; Dailey et al., 2011; Hogue et al., 2013; Lu & Halfon, 2003; Seng, Low, 
Sperlich, Ronis, & Liberzon, 2009).  
A life course perspective of the cumulative effects of exposure to chronic 
stress on birth outcomes.  The life course perspective (Figure 1) links the etiology of 
poor birth outcomes to stress starting in utero and spanning through the life course, and 




Figure 1. Life course perspective on cumulative stress and birth outcomes (Lu, M. C., & 
Halfon, N. (2003). Racial and ethnic disparities in birth outcomes: a life-course 
perspective. Maternal and Child Health Journal, 7(1), 13-30).The dotted line represent 
the reproductive potential of African Americans women and the solid line represents the 
reproductive potential of Whites women. 
 
Cumulative pathway model of stress. Exposure to stress triggers the 
neuroendocrine system (McEwen & Stellar, 1993). Specifically, the hypothalamic 
pituitary adrenal axis (HPA) regulates the body’s physiological stress response by 
controlling the release of corticotrophin releasing hormone (CRH) and cortisol. Both of 
these hormones are important in the etiology of preterm birth and low birth weight 
(Hobel Dunkel-Schetter, Roesch, Castro, & Arora, 1999; Wadhwa Dunkel-Schetter, 
Chicz-DeMet, Porto, & Sandman 1996; Wallace et al., 2013). With sufficient levels of 
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hypothalamic pituitary adrenal axis (HPA) activation, the release of CRH into the 
placenta initiates labor. If this happens early in pregnancy, preterm birth can occur which 
usually leads to low birth weight (Hobel et al., 1999, Wadhwa, 2005, Wadhwa et al., 
1996). An allostatic load is the cumulative effect of repeated stimulation of 
neuroendocrine responses resulting in abnormally high levels of plasma cortisol and CRH 
(McEwen & Stellar, 1993). High levels of these stress hormones can cause inflammation, 
vulnerability to infections, alter serotonin levels which are linked to the onset of 
depression and anxiety, and may trigger preterm labor (Christianson et al., 2010; 
Wadhwa, 2005). Geronimus (1992) describes this cumulative effect of chronic stress 
exposure and increased vulnerability to subsequent stressors as “the weathering effect.” 
 According to the conservation of resources theory (Hobfoll, 1997), chronic stress 
exposure places demands on a person’s physical, psychological, physiological, and 
emotional resources which creates an allostatic load, leaving few resources available for 
resource intensive times such as pregnancy. The types of resources needed are called 
resiliency resources and include the following: self-efficacy, self-esteem, perceived 
control, social support (both perceived and enacted), social participation, social 
connectedness, dispositional optimism, cultural beliefs, cognitive abilities, and 
constitutional good health (Lazarus & Folkman 1984). 
 During normal pregnancy, the body is already strained to supply the nutritional 
and developmental needs of the growing fetus, which include increased oxygen and 
blood supply (Mayer & Joseph, 2013). The mother has to be diligent about obtaining 
adequate nutrition, and consume extra vitamin and mineral supplements, i.e. folic acid, 
iron, and calcium, to provide for increased nutrient needs. Additional stress can impact 
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prenatal behaviors of the expectant woman, leading to poor nutritional intake which can 
diminish placental quality, blood volume, and ultimately restrict fetal growth 
(Christianson et al., 2010; Cottrell & Seckl, 2009; Mayer & Joseph, 2013; Wadhwa, 
2005).  The increased exposure to chronic stressors like racial discrimination may 
diminish an African American woman’s  reproductive potential by eroding the resources 
needed during pregnancy. 
Empirical evidence in support of the cumulative effects of stress. Studies have 
examined racial differences in neuroendocrine response that could contribute to 
differences in birth outcomes (Boscarino, 2004; Glynn, Schetter, Chicz-DeMet, Hobel, & 
Sandman 2007; Heim, Ulrike, & Dirk., 2000; Kramer & Hogue, 2009). Lower rates of 
cortisol have been documented among African American women compared to White and 
Hispanic women during pregnancy (Glynn et al., 2007; Suglia et al., 2010). While 
elevated levels of cortisol occur in response to acute stressors, researchers have suggested 
that low levels of cortisol, which are also documented among war veterans and trauma 
victims, may be a symptom of dysregulation of the HPA axis resulting from chronic 
stress exposure (Boscarino, 2004; Glynn et al., 2007; Heim et al., 2000). Pregnant women 
from the ACCESS study were assessed for cumulative stress exposure by measuring 
multiple types of stressors (interpersonal violence, stressful life events, family stress, and 
discrimination) during pregnancy and the 12 months preceding the current pregnancy. 
African American women had higher cumulative stress scores compared to Hispanic 
women, and higher cumulative stress scores were negatively associated with cortisol 
(Suglia et al., 2010).   
16 
 
Evidence of dysregulation of neuroendocrine system of African American 
women suggests excessive stress exposure. Although cortisol levels of pregnant African 
American women have been found to be lower than White and Hispanic women, there is 
conflicting evidence whether or not African American women have greater sensitivity to 
changes in cortisol during pregnancy. If African American women have a lower threshold 
for stimulating release of CRH during pregnancy, this may explain their increased risk of 
poor birth outcomes. Pregnant African American women who had increases in cortisol 
during the first trimester of pregnancy were more likely to have increases in CRH later in 
pregnancy, but no increases in CRH were noted among White women with similar 
increases in cortisol (Glynn, et al. 2007). Also, a prospective investigation of African 
American and White mothers found a significant relationship between increased levels of 
cortisol and CRH and lower birth weight, however there was no increased risk for low 
birth weight among African American women (Wallace et al., 2013).  The potential for 
chronic and prolonged stress exposure to dysregulate the HPA axis highlights the need to 
examine how the cumulative effects of various forms of stress throughout the life course 
contribute to the racial disparity in birth outcomes. 
The necessity of measuring cumulative stress exposure throughout the life 
course. Measures of stressful life events have been designed to capture broad ranges of 
stress experienced throughout the life course including: psychological, financial, 
behavioral, and interpersonal stressors that contribute to racial disparities in birth 
outcomes (Cha & Masho, 2013; Chen et al., 2011). A recent review (Chen et al., 2011) 
evaluating measures of psychosocial stress used in this line of research found that most 
measures of stressful life events are simple checklist measures. While these measures 
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quantify the occurrence of stressful events, they fail to capture the qualitative nature of 
these experiences (i.e., whether or not these events led to distress or trauma). The 
presence of distress or trauma after experiencing a stressful life event may be an indicator 
of allostatic load or “weathering” (Dohrenwend, 2006; Hobfoll, 1997). Quantitative and 
qualitative measures of stress throughout the life course are needed to accurately assess 
the cumulative effects of psychosocial stress on birth outcomes (Dohrenwend, 2006).  
Chapter two will provide the literature review on stressful life events, the 
subsequent development of traumatic stress, and the potential contribution of traumatic 
stress to the racial disparity in birth outcomes. Differences in traumatic stress exposure 
may account for differences in birth outcomes between African American women and 





 Stressful Life Events and Traumatic Stress 
Distinction between Stressful Life Events and Traumatic Stress 
 Stressful life events have been distinguished from hassles and daily stressors, and 
have been described as “violent encounters, with nature, technology, and humankind” 
(Norris, 1990 as cited in Freedy & Hobfoll, 1995 p. 30). These events can be grouped 
into four general categories: partner related, traumatic, emotional, or financial events. 
There are two classes of stressful life events, acute exposures, which happened at a 
specific point in time, and chronic exposures, which are ongoing. Experiencing war, 
natural disasters, an accident, or sudden death of a loved one are types of acute 
exposures. Being a victim of child abuse, sexual abuse, intimate partner violence, and 
coping with a severe or life threatening illness are types of chronic exposures due to their 
recurrent nature (Volpe, 1996). Traumatic stress occurs when a stressful event places 
extreme demands on a person’s resources needed to maintain cognitive, psychological, 
and physical functioning (Hobfoll, 1997).  
Challenges categorizing life events as traumatic. To date, there is not a 
standardized list of traumatic life events, because there is an issue regarding which 
apparently stressful life events have the potential to be traumatic. Some researchers 
suggest that financial strain or losing a job are sufficient sources of traumatic stress, 
while others suggest that the events should be more unusual in nature and require major 
adjustment like sudden death of a loved one, experiencing terrorism, or a natural disaster 
(Dohrenwend, 2006). Some events will be more distressing than others; however the 
magnitude of event distress is not inherent in the event itself, but is dependent upon the 
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perception of the person experiencing the event. As a result of the discrepancy over 
which life events should be considered traumatic, criteria for qualifying an event as 
traumatic have been outlined in the Diagnostic Statistical Manual (DSM-IV). These 
criteria are twofold: the event must be perceived as stressful and evoke a response to the 
event with intense fear, horror or helplessness (Norris & Hamblen, 2004). 
Prevalence of Stressful Life Events and Traumatic Stress 
Rates of stressful life events and traumatic stress vary depending on the 
population sampled, and the time period of the assessment, i.e., lifetime vs. during 
pregnancy. The National Epidemiological Survey of Alcohol and other Related 
Conditions (NESARC), a cross-sectional population survey of men and women from the 
general population in the U.S. with over 30, 000 respondents, revealed high rates of 
stressful life event exposure (Roberts, Gilman, Breslau, Breslau, & Koenen, 2011). The 
rate of lifetime exposure to at least one stressful life event among Whites compared to 
African Americans was (84% vs. 76%), respectively, and African Americans were more 
likely to experience traumatic stress (Roberts et al., 2011). The rate of experiencing at 
least one stressful life event as traumatic has ranged from 78-100% in studies among 
pregnant women in the United States (Dailey et al. 2011; Dominguez et al, 2005; Seng et 
al., 2009). 
Risk factors for developing traumatic stress. Whether or not a person will 
respond to a stressful life event with traumatic stress depends on the person’s available 
psychological, physical, and social resources as outlined by the Conservation of 
Resources Theory mentioned earlier (Hobfoll, 1997). Risk factors for experiencing a 
stressful life event as traumatic include low levels of social support, low SES, and prior 
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history of mental disorders, i.e. anxiety and depression ( Norris, Perilla, Riad, Kaniasty, 
& Lavizzo, 1999; Seng et al., 2009; Wadhwa et al., 2011).  Also, African Americans have 
an increased risk of developing trauma after experiencing a major stressful life event 
(Dohrenwend, 1978; Lu & Chen, 2004; Roberts et al., 2011; Seng et al., 2009). 
Complications associated with traumatic stress exposure. In the general 
population, women who have experienced traumatic stress compared to those without 
traumatic stress are at increased risk of developing PTSD, depression, anxiety, smoking, 
and poor nutrition intake, which have all been linked to negative birth outcomes 
(McQuaid, Pedrelli, McCahill, & Stein, 2001; Watson & Haynes, 2007). In pregnant 
women, traumatic stress is predictive of PTSD symptoms, anxiety, depression, smoking, 
and increased obstetric risk like spontaneous preterm labor (Cokkinides et al., 1999; Dole 
et al., 2004; Lu & Chen, 2004; Zaers, Waschk, & Ehlert, 2008).  
Empirical Findings Relating Traumatic Stress and Stressful Life Events to Poor 
Birth Outcomes 
To our knowledge, only one study has directly assessed traumatic stress 
associated with multiple types of stressful life events over the life course and its effect on 
birth outcomes among pregnant women (Dailey, Humphreys, Rankin, & Lee, 2011).  
This study was composed of low income pregnant African American women (N =  116) 
recruited from two publicly funded clinics in the United States. Participants self-reported 
lifetime exposure to traumatic events during the 25-28
th
 week of pregnancy. The birth 
weight and gestational age at delivery were ascertained from hospital records. While 87% 
of the women in this study reported lifetime exposure to a traumatic stress, and 
experienced an average of four events, cumulative traumatic stress exposure was not 
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associated with gestational age at delivery or low birth weight. However, ever 
experiencing a robbery was associated with low birth weight. Also, history of trauma was 
associated with increased anxiety, depressive symptoms, and smoking among the study 
respondents (Dailey et al., 2011).  
The effect of less intense stressful life events on birth outcomes. Considerably 
more research has focused on the relationship between stressful life events experienced 
with distress instead of traumatic stress on preterm birth and low birth weight. However, 
this research has not assessed these exposures over the life course, but immediately prior 
to and during pregnancy. A meta-analysis by Littleton and others (2010) cited eight 
prospective studies with over 7,000 participants that examined the relationship between 
birth outcomes and stressful life events during pregnancy. There was no association 
between stressful life events and preterm birth or gestational age (r(8) = -0.06, 95% CI [-
0.13, 0.02]) (Littleton, Bye, Buck, & Amacker, 2010). A review of studies that assessed 
stressful life events 12 months prior to pregnancy or very early in pregnancy, found 
women who experienced a stressful life event were 1.4- 1.8 times more likely to have 
preterm birth compared to those who experienced no events during this time frame 
(Schetter & Glynn, 2011). Another review has found that major stressful life events when 
measured anytime from 12 months before pregnancy and throughout pregnancy were 
associated with increased risk of both preterm delivery and low birth weight in almost 
half of the 36 studies reviewed (Chen et al., 2011). These differences in study results can 
be attributed to differences in the demographic characteristics of study populations, 
timing of the events, and level of distress caused by the event (Cha & Masho, 2013; Chen 
et al., 2011; Littleton et al., 2010). 
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The impact of different types of stressful life events on birth outcomes. Several 
types of stressful life events and their effect on birth outcomes have been investigated 
including natural disasters, life threatening events of loved ones, being a victim of 
physical assault or sexual assault, and intimate partner violence. Experiencing the 
Chilean or Northridge Earthquakes early in pregnancy was associated with decreased risk 
of birth weight or gestation age (Lederman et al., 2004; Torche, 2011). Pregnant women 
who were exposed to the Northridge Earthquake during the first trimester had a 55 gram 
reduction in birth weight (Lederman et al., 2004).  
  Life threatening events of loved ones. Losing a mother or sister during pregnancy 
has been associated with a 4.6 week decrease in gestational age among low income high 
risk African American women (Barbosa, 1999). No other events were associated with 
birth weight, and the list included being a victim of a crime, being abused, witnessing 
abuse, and infidelity (Barbosa, 1999). A population-based study in Denmark examining 
all live singleton births during 1979-2002  observed the relationship between 
experiencing the death or severe illness of a loved one six months preceding pregnancy 
until the second trimester of pregnancy. There were higher odds of having a preterm birth 
for women who were exposed to those types of events compared to the unexposed 
(Khashan et al., 2009).  
  Intimate partner violence and physical assault. A population based study of over 
6,000 women in South Carolina found that victims of physical assault (including intimate 
partner violence) were at greater risk of preterm birth compared to those who did not 
experience such events (Cokkinides et al., 1999). Those were the only types of stressful 
life events assessed. A retrospective case control study of 2,300 Missouri mothers 
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reported on the occurrence of stressful life events anytime during pregnancy. Out of 30 
events only three emerged as negative risk factors for low or very low birth weight: 
getting back with a partner or spouse; being in a physical fight; and suffering a major 
illness, injury, or accident (Sable & Wilkinson, 2000). It appears that intimate partner 
events and acts of physical violence leading to injury are most strongly associated with 
birth outcomes.     
 Timing of stressful life events to pregnancy and birth outcomes. Because the stress 
response of a pregnant woman attenuates as pregnancy progresses, the timing of an event 
to pregnancy could make a significant difference in whether a woman develops distress 
as a result of experiencing the stressful life event (Glynn, Dunkel-Schetter, Chicz-DeMet, 
& Sandman, 2001). Evidence from disaster related research on the World Trade Center 
attacks and the Northridge Earthquake supports this concept. Women who experienced 







(Glynn et al., 2001; Lederman et al, 2004). Among 12 studies that assessed 




 trimester, stressful life event exposure was 
related to PTB in only two of the 12 studies, and only related to LBW in one of the 12 
studies (Barbosa, 1999; Borders, Grobman, Amsden, & Holl, 2007; Dole et al., 2004; 
Messer et al., 2006b; Lobel et al., 2000; Lobel et al., 2008; Lu & Chen, 2004; Mutale, 
Creed, Maresh, & Hunt, 1991; Norbeck & Anderson, 1989; Orr et al., 1996; Reeb, 
Graham, Zyzanski, & Kitson,1987). It appears that events that happen earlier in 
pregnancy have a greater impact on birth outcomes than events during the latter end of 
pregnancy, and these events have to be significantly distressing. 
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Only events experienced with great distress are related to birth outcomes. The 
effect of a stressful life event depends on the level of distress caused by the event. 





trimester, only studies that measured the level of distress caused by the stressful life event 
found an association between stressful life events and PTB or LBW (Mutale et al, 1991; 
Reeb et al., 1987). One study used the Life Events Difficulty Scale, which has probes to 
provide details of the occurrence to assess the severity of the life event, and the other 
study used the Pyschiatric Epidemiology  Research Interview (PERI) life events scale, 
which also measures the perceived stressfulness of an event (Mutale et al, 1991; Reeb et 
al., 1987).The other studies that found no associations between stressful life events and 
birth outcomes used life event checklists  which did not  assess the perceived 
stressfulness of the event (Barbosa, 1999; Borders et al., 2007; Dole et al., 2004; Engel, 
et.al, 2005; Lobel et al., 2000; Lobel et al.,2008; Lu & Chen, 2004; Messer et al., 2006b; 
Norbeck & Anderson, 1989; Orr et al., 1996). A North Carolina cohort of 1,962 pregnant 
women found that the relative risk of PTB was 1.8 for women who experienced a majorly 
stressful life event rated with negative impact compared to women who did not 
experience a stressful life event with negative impact (Dole et al., 2004). These findings 
underscore the need to assess the amount of event related distress and perceived 
stressfulness.  
Race, SES, and frequency of exposure may modify the effects of stressful life 
events on birth outcomes. Background factors such as race, SES, and frequency of 
exposure to stressful events appear to modify the effect of stressful event exposure on 
birth outcomes. In a U.S. population-based study of pregnant women using data from the 
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Pregnancy Risk Assessment and monitoring system (PRAMS), with 33,000 respondents, 
13 stressful life events were retrospectively assessed and evaluated for perceived 
stressfulness including emotional, financial, partner related, and traumatic (i.e., 
homelessness, dealing with a loved one with a drug problem) 12 months prior to 
pregnancy. No associations were found between any of the stressful life events on birth 
weight, preterm birth, or gestational age (Lu & Chen, 2004). However, experiencing 
traumatic stressors was associated with a 1.8 odds of PTB in African American women 
but not among White women (Lu & Chen, 2004).  Very few studies have assessed 
stressful life event among African American women and even fewer have compared the 
effect of stressful life events on birth outcomes between African American and White 
Women (Barbosa, 1999; Dailey et al, 2011; Dole et al., 2003; Dominiguez et al., 2005; 
Lu & Chen, 2004; Messer et al., 2006b; Mutale et al., 1991; Orr et al., 1996; Reeb et al., 
1987). The majority of the studies among pregnant African American women were 
composed of women from low income backgrounds (Barbosa, 1999; Dailey et al, 2011; 
Dominiguez et al., 2005; Mutale et al., 1991; Reeb et al., 1987; Orr et al., 1996). The race 
effects may be confounded by SES effects on trauma exposure and birth outcomes. 
 Frequency. An Australian-based cohort study utilized the same event checklist as 
the PRAMS project and found an association between low birth weight and experiencing 
three or more events 12 months prior to delivery, but no association for those 
experiencing 0-2 events (Brown, Yelland, Sutherland, Baghurst, & Robinson, 2011).  No 
other studies reported findings from a similar type of analysis. Increased exposure to 
stressful life events experienced with distress 12 months prior to delivery and during 
pregnancy was associated with a decrease in birth weight (Beta = -0.19, p<.05) 
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(Dominguez et al, 2005). More frequent exposure to stressful life events and more intense 
experiences of these events are associated with birth outcomes. 
Gaps in Research 
As the literature review points out, studies today still suffer from using measures 
lacking full criterion validity in assessing traumatic stress. As previously mentioned, 
criteria A1 and A2 in the DSM-IV were established to identify major stressful life events 
that have induced trauma, not just general distress. Only one study assessed the level of 
trauma associated with stressful life events, but did not find an association with birth 
weight or gestational age for cumulative exposure to trauma (Dailey et al., 2011).  SES 
could have confounded the effects of trauma on birth outcomes because the study did not 
control for SES effects by only including low income African American women. It is 
unknown how trauma impacts the outcomes of pregnant White women or pregnant 
African American women with higher SES.  
 It appears that studies which assessed the perceived stressfulness of an event 
were more likely to report an association with major stressful life events and birth 
outcomes than those that did not have a rating of perceived stressfulness of an event. 
Different types of events carry different weight with regard to birth outcomes. Chronic 
events like intimate partner violence and physical violence appear to have stronger effects 
on birth outcomes; however few studies have reported the effects of birth outcomes by 
specific types of traumatic events.  Also, the effect of acute events on birth outcomes 
seems to be more time sensitive, with events happening earlier in pregnancy potentially 
producing greater effects. It is inconclusive how lifetime exposure to traumatic stress 
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affects birth outcomes because only one study assessed stressful life events experienced 
with trauma over the life course of pregnant women (Dailey et al., 2011).   
Contribution 
This dissertation will elucidate the effect of traumatic stress exposure throughout 
the life course on birth outcomes of African American women compared to White 
women to determine if differences in traumatic stress exposure account for racial 






This research is based on a secondary data analysis of the “Conditions Affecting 
Neurocognitive Development and Learning in Early Childhood (CANDLE)” Study,  a 
longitudinal research project that follows a cohort of mothers and their children living in 
Shelby County, TN from their second trimester of pregnancy through age four. The 
purpose of the larger study is to determine prenatal exposures that affect long term 
neurocognitive development of children from birth to age four. 
Materials and Procedures 
The CANDLE study enrolled healthy mothers between ages 16 and 40 carrying a 
single fetus  between the years of 2006-2011. CANDLE participants were recruited from 
two primary sources. One source was the Shelby County safety net obstetrical clinics at 
the Regional Medical Center. During their prenatal care visits, 344 pregnant women were 
recruited from the most disadvantaged segment of the population. The second source of 
recruitment was through a variety of outreach methods including flyers at the local 
obstetric partner medical practices, television and radio advertisements, direct mailings to 
targeted zip codes, and referrals from enrolled participants or family members to recruit 
women from the higher socioeconomic background.  Recruitment efforts from all sources 
resulted in a total of 1,503 enrolled participants.  
Data Collection  
 Mothers provided their informed consent to participate in a total of nine follow-up 
visits over the course of the three year study period. Most visits occurred in the clinic and 
a few took place at the home of the participant. Monetary compensation ranged from 
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$25- $100 per visit, for a maximum of $500. At each clinic visit, the participant 
completed a battery of psychosocial assessments that are outlined in Figure 2. 
Demographic data were collected at the time of the first visit, which occurred during 
weeks 16-26 of pregnancy. Data on the Traumatic Life Events Questionnaire (TLEQ), 
Brief Symptom Inventory (BSI), and Social Support Questionnaire (SSQ) were collected 
during the second clinic visit (weeks 27-42 of pregnancy). Birth outcomes were obtained 
from birthing hospitals at the time of delivery. A home visit was conducted two weeks 
after the birth to assess infant health, home environment, and household size. The original 
research protocol for the larger CANDLE study was approved by the Institutional Review 
Board at the University of Tennessee Memphis, and this dissertation research was 
approved by the Institutional Review Board at the University of Memphis. 
Inclusion and Exclusion Criteria 
Only mothers who had a live birth and who were available at the second clinic 
visit, where the TLEQ was administered, were included.  Forty women had no data 
available on their birth outcomes, and these women were excluded from the study. 
Women who had a miscarriage or stillbirth (n = 7) were excluded from the analysis for 
the current study. Miscarriage and stillbirth are important birth outcomes but numbers in 
this group were too small to perform robust subgroup analysis, so these women were 
excluded. For the purpose of this study, only African American and White mothers were 
included.  Thirty nine participants (3%) reported race other than African American or 
White were excluded (Figure 3). Another 101 participants (7%) were excluded because 
of incomplete information. The final sample for the current analysis consists of 1,313 
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Demographic covariates. Race was self-reported as African American or White. 
Marital status was assessed using four categories: married; never married; living with 
partner; and a combined category including widowed, separated or divorced. A dummy 
variable was created using two categories for married and other. Insurance status is 
reported as a dichotomous variable with two categories: Medicaid and other insurance. 
The other insurance group is composed of those with private insurance or with no 
insurance because the standard error for the group with no insurance was excessively 
high when using the three level variable.  
Socioeconomic covariates. Education was reported based on highest level of 
schooling completed and included two categories: 4 year college degree or higher, and 
less than 4 year college degree. Income was reported as annual household income with 11 
categories, ranging from less than $5,000 to greater than $75,000. A federal poverty level 
(FPL) index was created for each individual using annual household income and 
household size to provide a standardized measure of household income.  The federal 
poverty level is considered a better predictor of birth outcomes than other measures of 
income currently used in research, which include annual household income, income 
quartiles, income divided by family size, or individual income (Braveman, Cubbin, 
Marchi, Egerter, & Chavez, 2001; Braveman et al., 2005). The federal poverty level 
index was created by using the median cut points for each of the 11 income levels divided 
by the total allowable annual income to meet federal poverty guidelines based on the 
household size (USDHHS, 2011).  The federal poverty index is reported as a percentage 
of the federal poverty level, i.e., 125%.  
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 Psychosocial covariates. There is evidence that social support buffers the effect 
of psychosocial stress on birth outcomes, and that social support varies with levels of 
SES (Feldman, Dunkel-Schetter, Sandman, & Wadhwa, 2000; Jackson, 2007). Social 
Support was measured using the SSQ6 total satisfaction score, which measures quality of 
available emotional support and is a continuous variable (Sarason, Sarason, & Shearin, 
1986). See Appendix A. This variable was used to adjust for the effect of social support 
in all relevant analyses. 
Obstetric risk factors. Maternal health history was collected during the first visit 
and from hospital records. It included sexually transmitted diseases; previous 
complications of pregnancy; and medical factors associated with preterm birth and birth 
weight such as induction, premature rupture of membranes, chorioamnionitis, placenta 
previa, gestational diabetes, and preeclampsia. Each participant was given an obstetric 
risk score using criteria established from the Problems Oriented Medical Risk 
Assessment system, which includes 66 risk factors associated with poor birth outcomes 
and weighted scores for each possible risk factor (Hobel et al., 1973). Risk factors more 
strongly predictive of poor birth outcomes have higher ratings. For example gestational 
diabetes would receive 10 points, while having an STD during pregnancy would receive 
5 points (Appendix 2). This scale and derivatives of this scale have been used in research 
on birth outcomes and have been associated with mother’s health behaviors (Lobel, et al. 
1992; Lobel et al., 2000; Lobel et al., 2008; Wadhwa, 1993). Appendix C shows a list of 
all variables used to calculate the obstetric risk score and the prevalence rates among the 
study sample. Total maternal weight gain during pregnancy was measured in kilograms 
because it serves as an indicator of adequate nutritional intake.  Additionally, maternal 
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pre-pregnancy weight was categorized into three groups: normal weight (100-200lbs); 
low weight (<100lbs); and overweight >200lbs because it can be predictive of pregnancy 
complications and (Lopes, 2013). 
Number of pregnancies. The total number of pregnancies was reported as a 
continuous variable. A dummy variable was created contrasting women who were 
pregnant for the first time and those who had multiple pregnancies because first 
pregnancies have been associated with lower birth weights compared to subsequent 
pregnancies (Miranda, Edwards, & Myers, 2011). 
Potential confounding psychosocial variables. Depression and anxiety were 
measured using the depression and anxiety subscales of the Brief Symptom Inventory 
(Derogatis, 2001).  A general severity score, which is a composite score of all of the nine 
BSI subscales was used as well. The general severity score is an indicator of general 
psychological distress. The depression subscale, the anxiety subscale, and general 
severity index are calculated as T-scores, based on standardized t tables (Appendix D). 
The T-scores were coded as a dichotomous variable using a score of 70 or higher to 
assess the prevalence of clinical  symptoms of anxiety, depression, or general 
psychological distress. A score of 70 has clinical significance and is the recommended 
cutoff point (Derogatis, 1993).  
Stressful life events and traumatic stress. Stressful and Traumatic life events 
were assessed using the Traumatic Life Events Questionnaire (TLEQ) (Kubany et al., 
2000). The TLEQ lists 20 different stressful life events, and has follow up probes to 
determine if the experience was accompanied by intense fear or horror indicating trauma 
(see Appendix 5). The TLEQ assesses criteria A1 and A2 of the DSM-IV criteria for 
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traumatic event exposure with regard to post-traumatic stress disorder. The TLEQ 
provides two cumulative scores. One score assesses the total number of stressful life 
events (SLEs); and the other score assesses the total number of events that were 
accompanied by intense horror, fear, or helplessness, which are referenced as traumatic 
events (Kubany et al., 2004). Both the total number of SLEs and the total number of 
traumatic events are coded as continuous variables (Kubany et al., 2004). A variable 
called childhood trauma was also created from 3 items that asked about events which 
happened during childhood or before age 13, because childhood trauma has been a strong 
predictor of adverse health outcomes in adulthood including depression, anxiety, and 
post-traumatic stress disorder (Chu & Lieberman, 2010). Answering yes to any of three 
items assessing trauma during childhood was coded as yes for childhood trauma. 
Participants completed the TLEQ during the third trimester of pregnancy, and were asked 
about the occurrence of the events throughout their lifetime. 
The TLEQ has demonstrated good convergent and criterion-related validity. In 
one study, the TLEQ was compared to the Structured Clinical Interview for DSM-IV, 
which is a one item trauma exposure assessment and was able to detect higher rates of 
trauma exposure. Better detection of trauma improved PTSD diagnosis by 9% in this 
clinical population (Peirce, Burke, Stoller, Neufeld, & Brooner, 2009). Test- retest 
agreement rates ranged from 71% to 98% in validation studies among veterans, 
undergrads, and female domestic violence survivors, with Kappa coefficients ranging 
from 0.40 to 0.60 for subsets of items (Kubany et al., 2000).  
 To date, there are no published studies using the TLEQ in a group of pregnant 
women, so we assessed the TLEQ for divergent validity by constructing a multi-trait 
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matrix of correlations between the TLEQ total number of stressful life events scale, total 
number of traumatic events, social support satisfaction score from SSQ6, and the anxiety, 
depression, and general severity index from the Brief Symptom Inventory (Campbell & 
Fiske, 1959). The multi-trait matrix was developed by Campbell and Fiske (1959) to 
provide evidence of discriminant validity by showing that the measure of one construct 
has low correlation with measures of similar but different constructs (See Appendix B). 
 As expected the total number of stressful life events was not correlated with 
anxiety, depression or social support because this variable does not assess a psychosocial 
construct; however the total number of traumatic events, which is a proxy for traumatic 
stress, was significantly correlated with other psychosocial constructs. The TLEQ total 
stressful life events score and the total traumatic events score were strongly correlated 
(Pearson’s r =. 828, p < .001).  The total SLE was minimally and negatively correlated 
with Social support (r = -.109, p < .001). The SLE score was not correlated with anxiety, 
depression, or general severity index, all (p’s >.05). The number of traumatic events was 
minimally correlated with anxiety, (r =.073, p = .028), depression, (r =.061, p = .012), 
and the general severity (r =. 069, p =.012) subscales from the Brief Symptom Inventory. 
The total number of traumatic events was negatively correlated with the quality of social 
support score from the SSQ6 (r = -.087, p =.002). These data provided evidence that 
TLEQ sufficiently discriminates between trauma exposure, anxiety, depression, overall 
psychological symptoms, and social support.  
Because we wanted to understand the effect of the cumulative exposure to stress 
and traumatic stress on birth outcomes, we assessed the total stressful life events variable 
and the total number of traumatic events for multicollinearity, which was evidenced by a 
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variance inflation factor (VIF) score of higher than 6.  To determine whether to use the 
traumatic events scale as a continuous or dichotomous variable, a Receiver operating 
characteristics test was run.  The receiver operating characteristics test helps to determine 
which values should be used as cut point to best predict an outcome (Fawcett, 2006). 
Results showed that the area under the curve was the greatest for the value of one 
compared to higher values (0.56 vs. 0.55, respectively). Therefore, the dichotomous 
variable for trauma exposure is used in the multivariate models, and this allowed for the 
inclusion of the total stressful life events variable in the final model. The dichotomous 
variable showed no evidence of multicollinearity with the total stressful life events 
variable VIF < 2. 
Birth outcomes. Preterm birth, small for gestational age, and infant birth weight 
were assessed from hospital birth records. PTB was defined as less than 37 weeks 
gestation (WHO, 2006). Gestational age at birth was measured from the last ultrasound or 
the last day of menstrual period, in number of weeks. SGA was categorized as a birth 
weight below the gender-specific 10th percentile for gestational age using the United 
States reference sample (Alexander, Hime, Kaufman, Mor, & Kogan, 1996). Birth weight 
was measured to the nearest kilogram (kg).  
Data Analysis 
Descriptive analysis was conducted on each variable to determine the distribution 
pattern and examine missing values. Participant characteristics are reported using 
frequencies or means and standard deviations (SD). Missing data were examined, and 
only three variables had more than 5% missing data: household size, income, and total 
pregnancy weight gain. Conducting Little’s missing completely at random test (1987) 
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revealed these data were not missing completely at random (p < .05). Missing values 
analysis indicated that the missing data were significantly correlated with five variables: 
mother’s race, age, education, Medicaid status, and marital status. Missing data were 
imputed for pregnancy weight gain, income, and household size variables with a 
regression equation using these five variables as predictors. Multiple imputation 
technique is a well-established method for replacing missing data (Rubin, 1987). For both 
bivariate and multivariate analyses, list-wise deletion was used for any other variables 
that had missing data, and the remaining variables were missing less than 1% and were 
missing completely at random.  
Bivariate associations were assessed using X
2
 test for categorical values, 
Pearson’s correlation for continuous values, Spearman’s correlation for ordinal values 
and non-normally distributed variables, and independent t-test. Three separate models 
were assessed for bivariate associations: PTB, SGA, and average birth weight. 
Differences between participants reporting no stressful life events, stressful life events, 
and traumatic events were assessed using X
2
 and independent t-test for all variables with 
the traumatic events group as the reference. Frequencies and means of TLEQ items are 
reported according to the total sample and stratified by race.  
Multivariable analysis. Significant predictors, p < .20, from the bivariate model 
of traumatic events on birth outcomes were included in the multivariate models for each 
dependent outcome. Logistic regression models were used to assess the effect of life-time 
exposure to traumatic stress on incidence of PTB and SGA. A separate model was 
constructed for each outcome. For birth weight a linear regression was used (Hosmser & 
Lemeshow, 2004; Kutner, 1996). The reference category for preterm birth model was full 
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term, and the reference category for the small for gestational age model was appropriate 
for gestational age.  
The data were entered in blocks to determine the unique variance associated with 
each set of predictors. Five models were analyzed for each outcome; in the first model 
only traumatic stress variables were entered as independent variables. In the second 
model, psychological variables were added. Socioeconomic covariates were added into 
the third model, and potential confounders were added in the fourth model. In the fifth 
and final model interaction terms were assessed one at a time.  
Adjusted model of PTB. The variables that were significantly associated with  
preterm birth at the p < .20 level in the unadjusted analysis and entered into the adjusted 
regression model were: any trauma, total number of stressful life events, life threatening 
illness of a loved one, sudden death of loved one, while controlling for anxiety, marital 
status, education, Medicaid status, mother’s race, and obstetric risk.  
Adjusted model of SGA. The following variables were entered in the adjusted 
regression model of SGA: any trauma, life threatening event of a loved one, intimate 
partner violence, having an abortion, while controlling for marital status, education, 
percent federal poverty level, Medicaid status, maternal age, first pregnancy, pregnancy 
weight gain, mother’s race, and obstetric risk.  
Adjusted model of birth weight. The variables entered in the adjusted regression 
model of birth weight included the following: any trauma, life threatening illness of loved 
one, experiencing the sudden death of a loved one, being robbed, and being stalked, while 
controlling for general severity, marital status, education, percent federal poverty level, 
Medicaid, pregnancy weight gain and mother’s race. The change in the R
2
 for each step 
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was used to estimate the independent contribution of each set of variables on birth 
weight. For the logistic regression model, the -2log likelihood test were compared along 
the F statistic. Unstandardized and standardized beta coefficients were reported for the 
linear regression model, and adjusted odds ratios with the corresponding 95% confidence 
interval were reported for each logistic regression model as well as p-values, with alpha 
set at .05.  
Multicollinearity Diagnostics 
Due to the large amount of predictors included in the multiple logistic regression 
and multiple linear regression models, evidence for multicollinearity was assessed. 
Tolerance and variance inflation factor statistics cores were obtained for each specified 
birth outcome using the linear regression feature in SPSS. All tolerance scores were 
greater than >.249 and all variance inflation factor (VIF) scores were less than < 4.023. 
These are acceptable scores using the Hair (1998) criteria which specifies tolerance of     
< .10 and VIF of greater than 10 as evidence of multicollinearity. All analyses were 














 Participant Characteristics 
The average age of participants was 26.1 years, (SD = 5.5). Almost two thirds of 
the participants were unmarried and had obtained less than a 4 year college degree. 
Average household size was 4.8, (SD = 1.9), with the average household income at 157% 
of the federal poverty level. Over half (58%) of the participants, reported Medicaid as 
their insurance provider. Compared to White women, African American women were 
significantly younger, were less likely to be married, less likely to have earned a 4 year 
college degree or more, (17% vs. 65%), had lower household incomes based on federal 
poverty level (108% vs. 254%), and were more likely to have Medicaid for insurance 
(76% vs. 22%). Table 1 provides a full description of the total sample stratified by race 
and reports on demographics, maternal health history, psychosocial variables, and the 
prevalence of traumatic stress and the birth outcomes.  
Maternal health indicators. African American women were more likely to be 
classified in a risky weight category (less than 100 lbs or greater than 200 lbs) than White 
women; however, they did not gain more weight during pregnancy (Table 1). The 
average obstetric risk score using the Problems Oriented Pregnancy Risk Assessment 
(POPRAS), was 6.0 (SD = 7.1) for the entire sample and (6.4, SD = 7.4 and 5.1, SD = 
6.6) for African American women and White women, respectively. Appendix E provides 
a full description of obstetric risk factors categorized by trauma exposure.  
Scores on anxiety, depression, and social support. The average scores on the 
anxiety, depression, and general severity index on the BSI were 44.9 (SD = 8.4), 48.2 (SD 
= 7.7), and 50.5 (SD = 9.3), respectively (Table 1). All of these scores are well below the 
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established cut off score of 70 for establishing a clinical condition. The prevalence of 
clinical anxiety and depression was very low in this sample (1.1%, n = 15 and 0.5%, n = 
6), respectively. Therefore, the continuous scores of anxiety and depression were used in 
bivariate and multivariate analyses.  There were no differences by race on the anxiety and 
depression scores, however, scores on the general severity index were significantly, but 
minimally, higher among African American women compared to White women (50.8%, 
SD = 9.2 vs. 49.9%, SD = 9.5, respectively).  
 Prevalence of stressful life events and trauma. Over ninety percent 90% (n = 
1,210) of the sample reported experiencing at least one stressful life event. On average, 
participants reported experiencing 3.7 (SD = 2.7) stressful life events and rated 2.2 (SD = 
2.3) events as traumatic. Almost three quarters of the sample (72%, n = 950) reported 
experiencing an event with trauma.  
 Prevalence rate of birth outcomes. The rates of preterm birth and small for 
gestational age were (7.0%, n = 92, and 12%, n = 155), respectively. Contrary to 
expectation, there were no statistical differences in preterm birth between African 
American women and White women (7.7 %, n = 67 vs. 5.7%, n = 25), respectively. There 
were significantly higher rates of small for gestational age among African American 
women compared to White women 14% (n = 125) vs. 6.9% (n = 30). The mean birth 
weight for the total sample was 3.3 kg, (SD = 0.5), and mean gestational age was 38.9 
weeks, (SD = 1.4). Birth weight was significantly higher among White women compared 






Participant Characteristics by Race (N =1,313) 
 Total Sample AA White 
 n (%) or (SD) n (%) or (SD) n (%) or (SD) 
 1,313 (100) 877 (67.0)  436 (33.0)  
Maternal Age, years, mean (SD) 26.1 (5.5) 24.8 (5.3) 28.7 (4.8)*** 
Total pregnancies, mean (SD) 2.6 (1.6) 2.7 (1.8) 2.2 (1.3)*** 
First Pregnancy 409 (31.0) 254 (29.0) 136 (31.2)*** 
 Married 501 (38.0) 153 (17.4) 348 (80.0)*** 
   Missing 5 (0.4) 3 (< 0.1) 2 (< 0.1) 
Socioeconomic Variables    
 Education (%)    
  College degree or higher 429 (33.0) 145 (16.5) 284 (65.1)*** 
   Missing 5 (0.4) 3 (< 0.1) 2 (< 0.1) 
Household size, mean (SD) 4.4 (1.4) 4.6 (1.5) 4.1 (1.2)*** 
Federal poverty index, mean (SD) 1.6 (1.2) 1.1 (0.9) 2.5 (1.1)*** 
 Medicaid  764 (58.0) 670 (76.4) 94 (21.6)*** 
Maternal health history    
Pre-pregnancy weight    
   Normal weight 100lbs-200lbs 1042 (80.0) 649 (74.0) 379 (88.0)*** 
   Risky weight <100lbs or >200lbs 266 (20.0) 223(25.0)  54 (12.0) 
   Missing 5 (0.4) 5 (0.1) 3 (< 0.1) 
Preg weight gain, kg, mean ( SD) 14.6 (7.2) 14.4 (7.5) 14.9 (6.5) 
 Obstetric risk score, mean ( SD) 6.0 (7.1) 6.4 (7.4) 5.1 (6.6)** 
Psychosocial variables, mean ( SD)    
 Social support satisfaction score 
a
 5.2 (6.5) 5.1 (7.9) 5.7(0.6* 
    Missing 5 (0.4) 5 (0.1) 0 (0.0) 
BSI Anxiety T-Score 
b
 mean, (SD) 44.9 (8.4) 44.9 (8.3) 44.8 (8.5) 
    Missing 2 (< 0.1) 1 (< 0.1) 1 (< 0.1) 
 
 (table continues) 
44 
 
Note.  * p < .05.  **p < .01. ***p < .001. 
a. This score is derived from the SSQ6 (Saranson, et. al., 1986) cumulative measure of a 
person satisfaction with the available social support.  
b. This is a subscale of the Brief Symptom Inventory (BSI) (Derogatis, 1993). The total 
possible score is 80, and a clinical diagnosis would be 70 or greater. 
 
 
Table 2 shows a comparison between baseline characteristics of participants who 
were included in the analysis and those excluded because of incomplete data. These 
analyses revealed that the excluded participants had more risk related to poor birth 
outcomes and a higher prevalence of preterm birth than those included in the study, 
34.0% vs. 7.0%, p < .001, respectively. The excluded participants were more likely to be 
Table 1 
 Participant Characteristics by Race (N=1,313) 
 Total AA White 
 n= 1,313 n = 877 n = 436 
 n ( %) or (SD) n ( %) or (SD)  n (%) or 
(SD) BSI Depression T-Score b  mean, (SD) 48.2 (7.7) 48.4 (7.7) 44.8 (8.5
    Missing 2 (< 0.1) 1 (< 0.1) 1 (< 0.1) 




50.5 (9.3) 50.8 (9.2) 49.9 (9.5)* 
  Missing 1(< 0.1) 0 (0.0) 1(< 0.1) 
Birth Outcomes    
  Pre-term Delivery (%) 92 (7.0) 67 (7.7) 25 (5.7) 
    Missing 3 (< 0.1) 3 (< 0.1) 0 (0.0) 
  Small for gestational age (%) 155 (11.8) 125 (14.3) 30 (6.9)*** 
    Missing 3 (< 0.1) 3 (< 0.1) 0 (0.0) 
  Birth weight, kg, mean, (SD) 3.3 (0.5) 3.2 (0.5) 3.4 (0.5)*** 
    Missing 3 (< 0.1) 3 (< 0.1) 0 (0.0) 
  Gestational Age, mean , (SD) 38.9 (1.4) 38.9 (1.5) 39.0 (1.2) 
    Missing 3(< 0.1) 3 (< 0.1) 0 (0.0) 
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African American, younger, unmarried, receiving Medicaid, and have more obstetric risk 
factors than the included participants. 
 
Table 2 
Comparison of Excluded Participants and Included Participants  
 Included Excluded 
 n= 1,313 n = 101 
 n ( %) or (SD)  n (%) or (SD) 
African American 877 (67) 81 (80)** 
White 436 (33)      20 (20) 
Maternal age, years (SD) 26 (5.5) 25 (4.9)* 
Total pregnancies, mean (SD) 2.6 (1.6) 2.8 (1.8) 
First Pregnancy 409 (31) 32 (32) 
Married 501 (38) 21 (21)* 
  Missing 5 (0.4) 0 (0) 
Socioeconomic variables   
Education    
   College degree or higher 429 (33) 12 (12)*** 
    Missing 5 (0.4) 0 (0) 
Household size, mean (SD) 4.8 (1.9) 4.6 (1.2) 
 Percent federal poverty, mean (SD) 157 (124) 147 (127) 
Medicaid Insurance 764 (58) 70 (69)* 
Maternal health history   
Pre-pregnancy weight   
  Normal weight 100lbs-200lbs 1042 (80) 86 (85) 
  Risky weight <100lbs or >200lbs 266 (20) 15 (15) 
   Missing 5 (0.4) 0 (0.0) 
Preg weight gain, kg, mean (SD) 14.6 (7.2) 14.1 (7.1) 
 Obstetric risk score, mean (SD) 6.0 (7.1) 7.8 (9.4)* 
Birth Outcomes   
Pre-term Delivery (%) 92 (7.0) 34 (34)*** 
   Missing 3 (< 0.1) 1(< 0.1) 
Small for gestational age (%) 155 (11.8) 18 (18) 
   Missing 3(< 0.0) 1 (< 0.1) 
Birth weight, kg, mean (SD) 3.27 (0.5) 2.76 (0.8)** 
   Missing 3 (< 0.1) 1 ((< 0.1) 
Gestational Age, mean (SD) 38.9 (1.4) 36.9 (3.8)*** 
Note * p <.05. **p < .01.  *** p < .001. 
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Differences between Women Reporting No Stressful life Events, Stressful Life 
Events, and Trauma  
Participants reporting no stressful life events were significantly more likely to be 
unmarried and have at least 4 year college degree or higher than women who experienced 
at least one stressful life event, p < .01 for all. Compared to women reporting trauma, 
participants with no stressful life events were younger, had fewer pregnancies, and were 
more likely to be experiencing their first pregnancy. Participants with trauma were more 
likely to be African American, have more pregnancies, have larger households, have 
lower satisfaction with their available social support, and have experienced more stressful 
life events (M = 4.5, SD = 2.6 vs. M = 2.2, SD = 1.4) than women who experienced a 
stressful life event without trauma, all p’s < .05. Table 3 provides a full description of 
differences between women reporting trauma and participants reporting no SLEs or at 
least one SLE without trauma. 
Women who experienced traumatic stress had comparable rates of preterm birth 
compared to women who experienced stressful life events without traumatic stress or no 
stressful life events, and there were no significant differences. There were no reported 
differences in small for gestational age as event intensity increased from no experience of 
any stressful life events to experiencing events with traumatic stress. However, women 
with trauma had significantly lower birth weight when compared to women who 






Table 3  
Differences between Participants without Stressful Life Events, with Stressful Life Events 
without Trauma Compared to those Reporting Traumatic Stress N= 1,313 
Notes. Chi-squared
 
test have been used for categorical variable and t-test have been used 

















n (%) or (SD) 
African American 67 (65) 156 (60)* 654 (80) 
White 36 (35) 104 (40) 296 (20) 
Maternal age, years, M, (SD) 25 (5.0)* 26.2 (5.4) 26.2 (5.5) 
Total pregnancies, M, (SD) 2.0 (1.4) * 2.4 (1.5)* 2.7 (1.7) 
First Pregnancy 50 (49)* 87(34) 272 (29) 
Married 39 (38) 113 (44)* 349 (37) 
  Missing 1 (<0.1) 2 (0.1) 2 (<0.1) 
College Degree or higher 41 (40) 100 (39)* 288 (30) 
  Missing 0 (0.0) 2 (0.1) 3 (<0.1) 
Household size, M, (SD) 4.5 (1.6) 4.6 (1.7) 4.9 (1.9) 
% Federal poverty level 157 ( 130) 177 (128) 152 (122) 
Medicaid  57 (55) 140 (54) 567 (60) 
Pre-pregnancy weight, lbs    
  Normal weight 100lb-200lbs 88 (85) 204 (79) 738 (78) 
  Risky weight <100lbs or > 200 lbs 15 (15) 56(22) 207 (22) 
Preg Weight Gain/Loss, kg, M, (SD) 
(S(SD) 
15.4 (6.8) 14.3 (7.1) 14.6 (7.2) 
Obstetric Risk Score, M, (SD) 4.6 (6.6) 5.4 (6.3) 5.8 (9.1) 
Psychosocial Variables, M, (SD)    
Social Support Quality 5.6 (0.8) 5.8 (0.6)* 5.1 (7.6) 
BSI Anxiety T-Score 45 (8.6) 45 (8.2) 45 (10) 
BSI Depression T-Score 48 (7.6 ) 48 (7.6) 48 (9.1) 
BSI General Severity T-Score 50 (9.4) 50 (9.4) 51 (10) 
Stressful Life Events - 2.2 (1.4)* 4.5 (2.6) 
Birth Outcomes    
 Preterm birth 6 (5.8) 12 (4.6) 74 (7.8) 
 Small for gestational age 15 (15) 24 (9.2) 116 (12) 
Birth weight, kg, M, (SD) 3.2 (0.5) 3.3 (0.5)* 2.9 (5.8) 
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reporting stressful life events without trauma are being compared to the group reporting 
at least one traumatic event. * p < .05. 
 
 
Testing Hypothesis 1: African American Women Have Greater Exposure to 
Traumatic Stressors Compared to White Women  
Ninety-two percent of African American women experienced at least one stressful 
life event; and an equal percentage 92%, of white women experienced at least one 
stressful life event (Table 4). Among women exposed to stressful life events, the rate of 
trauma was significantly higher in African American women compared to White women 
(81% vs. 74 %, respectively). African American women experienced 3.9 (SD = 2.8) 
stressful life events, whereas White women experienced 3.4 (SD = 2.5) stressful life 
events, and the difference was significant, (p <.001). On average, African American 
women rated more events as traumatic compared to White women (2.4, SD = 2.4 vs. 1.9, 
SD = 2.1, p <.001, respectively).   
Race differences in the prevalence of specific stressful life events and the rate 
of trauma associated with each event. For the entire sample, the most prevalent 
traumatic event exposure was sudden death of a loved one (31%), followed by 
experiencing a life-threatening illness of a loved one (21%), and exposure to childhood 
family violence (19%). Table 4 provides the prevalence of each type of stressful life 
event from the TLEQ and the prevalence of experiencing the event with trauma, stratified 
by race. Although African American women were more likely to experience the sudden 
death of a loved one, child family violence, witness severe assault, intimate partner 
violence (IPV) and abortion, White women were more likely to experience a natural 
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disaster, sexual harassment, and other unspecified types of traumatic events, (p < .05) for 
all comparisons. African American women were more likely to report trauma as a result 
of a natural disaster, serious motor vehicle accident, other types of accidents, sudden 
death of a loved one, and a life threatening illness of a loved one. White women were no 
more likely to report trauma to any of the stressful life events than African American 
women (Table 4).  
Testing Hypothesis 2: Traumatic Stress Exposure is Positively Associated with 
Preterm Birth 
 In the unadjusted analysis, the rate of preterm birth did not significantly differ 
between women exposed to at least one traumatic event and women not exposed (7.8% 
vs. 5.0%, p > .05). However, rates of preterm birth were higher among participants who 
experienced more stressful life events, life threatening illness of a loved one, and sudden 
death of loved one compared to participants who did not experience these events. After 
adjusting for anxiety, education, marital status, Medicaid status, mother’s race, and 
obstetric risk, preterm birth was not associated with any of the trauma related variables. 
Higher anxiety scores were marginally significant and associated with a minimal increase 
in preterm birth (OR= 1.02, 95% CI [0.99-1.04]. See table 5 for more details. Interactions 
between traumatic stress by race and race by SES were tested, and none were 

















 N (%) or (SD) n (%)  or (SD) n (%) or (SD) 
 1,313 (100) 877 (67) 436 (33)  
Any stressful life event 1,210 (92) 810 ( 92) 400 (92) 
  With trauma
Ϯ
 950 (72) 653 (81) 294 (74) 
Total Stressful Life events, mean, (SD) 3.7 (2.7) 3.9 (2.8) 3.4 (2.5)** 
  With trauma 2.2 (2.3) 2.4 (2.4) 1.9 (2.1)** 
Categories of Traumatic Events    
Natural Disaster  224 (17)  125 (14) 99 (23)*** 
  With trauma 
Ϯ 
91(41) 62 (45) 29 (28)*** 
Childhood Trauma    
 Childhood Sexual Assault 216 (16) 156 (18) 60 (14) 
   With trauma 165 (76) 121 (74) 44 (72) 
 Childhood Physical Abuse 
Ϯ Ϯ 
92 (7) 62 (7) 30 (7) 
   With trauma 66 (72) 43 (71) 23 (75) 
 Childhood exposure to family violence 350 (27) 279 (32) 71 (16)*** 
   With trauma 255 (73) 201 (71) 54 (75) 
Fetal Loss    
Miscarriage 308 (23) 203 (23) 105 (24) 
   With trauma 190 (62) 129 (61) 61 (58) 
 Abortion 
Ϯ Ϯ
 236 (18) 190 (22) 46 (11)*** 
   With trauma 123(52) 101 (52) 22 (46) 
Accidents    
Motor vehicle accident 247 (19) 161 (18) 86 (20 
  With trauma 
Ϯ Ϯ
 162 (66) 119 (71) 43 (50)*** 
 Other serious accident 83 (6) 61 (7) 22 (5) 
   With trauma 
Ϯ Ϯ
 70 (84) 54 (84) 16 (64) 
Life threatening events to self/loved one    
Life threatening event of loved one
 
 565 (43) 382 (43) 183 (42) 
  With trauma 40 (78) 29 (72) 11 (67) 
 Sudden death of loved one  84 5 (64) 594 (68) 251 (58)*** 
  With trauma
 Ϯ
 412 (49) 307 (50) 105 (42)*** 




Table 4  
Race Differences in Experiencing Traumatic Stress (N=1,313) 
Note.  * p < .05. **p < .01. ***p < .001.
Ϯ
 There is a significant difference in the 
percentage of African American participants and White participants reporting trauma 
after experiencing the stressful life event at the p < .05 level. 
Ϯ Ϯ
 There is a significant 
difference in the percentage of African American participants and White participants 
reporting trauma after experiencing the stressful life event at the p < .001 level.         
 
ϮϮϮ






 Total African 
American 
White 
 N (%) or (SD) n (%)  or (SD) n (%) or (SD) 
Lived or worked in combat zone 
ϮϮϮ
 50 (0.1) 4 (1.0) 1 (0.2) 
  With trauma 
ϮϮϮ
 1 (2.0) 1 (25.0) 0 (0.0) 
Interpersonal Violence    
 Robbery  186 (14) 131 (15) 55 (13) 
  With trauma 148 (79) 107 (77) 41 (73) 
 Adulthood Physical Assault  63 (5) 42 (5) 21 (5) 
  With trauma 45 (71) 29 (62) 16 (71) 
 Witnessed Severe Assault  140 (11) 117 (13) 23 (5.3)*** 
  With trauma 105 (75) 85 (69) 20 (83) 
 Threatened w/ death or harm  199 (15) 140 (16) 59 (14) 
  With trauma 128 (64) 83 (59) 45 (73) 
 Intimate partner violence 272 (21) 212 (24) 60 (14)*** 
  With trauma 193(71) 150 (70) 43 (68) 
 Sexual harassment 326 (25) 186 (26) 140 (32)** 
  With trauma 198 (61)  116 (66) 82 (58) 
 Stalked 192 (15) 125 (14) 67 (15) 
  With trauma 147 (77) 102 (78) 45 (66) 
Other Event  93 (7) 46 (5.3) 47 (11)*** 
With trauma
 Ϯ Ϯ




 Adjusted Models of Preterm Birth. (N = 1,296) 
 Model 1 Model 2 Model 3 Model 4 
OR 95% [CI] OR 95% [CI] OR 95% [CI] OR  95% [CI] 
Traumatic Stress 
Variables 
            
Any Trauma
a
 1.35 [0.72, 2.53] 1.37 [0.73, 2.57] 1.38 [0.73, 2.60] 1.38 [0.73, 2.60] 
 Stressful life events 0.99 [0.90, 1.08] 0.98 [0.90, 1.08] 0.98 [0.90, 1.07] 0.98 [0.89, 1.07] 




1.36 [0.81, 2.30] 1.34 [0.79, 2.26] 1.31 [0.77, 2.23] 1.26 [0.74, 2.13] 




1.25 [0.77, 2.04] 1.25 [0.77, 2.04] 1.21 [0.74, 1.98] 1.17 [0.72, 1.93] 
Psychosocial Variables             
 Avg BSI Anxiety score    1.02 [0.99, 1.04] 1.02 [0.99, 1.04] 1.02 [0.99, 1.04] 
Socioeconomic Variables             
Married
b
       1.04 [0.56, 1.92] 1.12 [0.58, 2.16] 
 <College degree 
c
       0.93 [0.50, 1.73] 0.91 [0.46, 1.62] 
 Medicaid
d
       1.63 [0.86, 3.09] 1.45 [0.76, 2.77] 
Covariates             
 African American
e
          1.00 [0.54, 1.85] 
 Avg. Obstetric risk score          1.04** [1.02, 1.07] 
Notes.  N =1296, Final Model significance, X
2
 (10) = 25.9, p =.004 
* p <.05. **p < .01.***p <.001. 
a.
 Reference is no events 
b.
 Reference is unmarried including widowed, divorced, separated, never married and living with partner 
c.
 Reference is 4 year college or more 
d.
 Reference is other insurance 
e.
 Reference is White 
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Testing Hypothesis 3: Traumatic Stress Exposure is Positively Associated with 
Small for Gestational Age 
Women who experienced life-threatening illness of a loved one, intimate partner 
violence or an abortion with trauma had higher rates of SGA, (p < .05) for all 
comparisons. Contrary to expectation, women who experienced IPV with trauma had 
significantly lower rates of SGA compared to women who did not (7.3% vs. 12.5%, p 
=.039).   
The adjusted model controlled for marital status, education, percent federal 
poverty level, Medicaid status, mother’s race, maternal age, first pregnancy, pregnancy 
weight gain, and obstetric risk. The final model, which included all significant and 
covariates and potential confounders was significant (X
2
(13) = 60.8, p <.001), and 
accurately distinguishes between infants born small gestational age and infants born 
normal weight for their age.  
 Intimate partner violence was the only type of trauma exposure that was 
significantly (and inversely) associated with small for gestational age, (OR = 0.48, 95% 
CI [0.26, 0.88]). See table 6 for more detailed results. Interactions between traumatic 
stress by race, and race by SES were all tested and none were significantly associated 
with small for gestational age, all p’s > 0.10.  
Other significant predictors of SGA. Women who had more pregnancy weight 
gain had a reduced odds of small for gestational age (OR = 0.97, 95% CI [0.95-0.99]). 




Table 6. Adjusted Models Small for Gestational Age. (N=1,297) 
 Model 1 Model 2 Model 3 
 OR 95% [CI] OR 95%[ CI] OR 95%[CI] 
Traumatic Stress Variables          
Any trauma 1.24 [0.81, 1.89] 1.25 [0.82, 1.9] 1.26 [0.82, 1.94] 
Life threatening event loved one
 a
 1.44 [0.95, 2.19] 1.32 [0.86, 2.01] 1.30 [0.85, 2.00] 
Intimate partner violence 
a
 0.51* [0.28, 0.92] 0.45* [0.25, 0.81] 0.48* [0.26, 0.88] 
Abortion 
a
 0.50 [0.24, 1.07] 0.47 [0.22, 0.98] 0.52 [0.24, 1.11] 
Socioeconomic Variables          
Married 
b
    1.60 [0.93, 2.70] 1.28 [0.71, 2.31] 
< College degree 
c
    1.54 [0.87, 2.70] 1.36 [0.71, 2.45] 
% Federal poverty level     0.56 [0.29, 1.07] 0.52 [0.26, 1.02] 
 Medicaid 
d
    1.80* [1.05, 3.11] 1.66 [0.95, 2.89] 
Covariates          
African American 
e
       1.46 [0.85, 2.52] 
Avg. Maternal age       0.98 [0.93, 1.02] 
First pregnancy       1.35 [0.90, 2.05] 
Avg. Pregnancy weight gain mean       0.97** [0.94, 0.99] 
Avg. Obstetric risk score       1.03*** [1.01, 1.05] 
          
Notes. Final Model, N =1,297, X
2
 (13) = 60.8, p <.001  
 * p <.05. ** p <.01. *** p <.001. 
a. 
Reference is no events 
b. 
Reference is unmarried including widowed, divorced, separated, never married and living with partner 
c. 
Reference is 4 year college or more 
d.






Testing Hypothesis 4: Traumatic Stress is Associated with a Decrease in Birth 
Weight 
 The final adjusted model for birth weight included any trauma, life-threatening 
event of loved one, experiencing the sudden death of a loved one, being robbed, and 
being stalked, while controlling for general severity, marital status, education, percent 
federal poverty level, Medicaid, mother’s race, and pregnancy weight gain. The overall 
model was significant and accounted for 11% of the variance in birth weight (R
2
= .11, F 
(13, 1279) = 11.9, p < .001). Experiencing the life-threatening illness of a loved one was 
significantly associated with birth weight, with women experiencing this event having 
babies who were smaller by 109 grams on average (B = -0.11, p=.01). No other types of 
traumatic stress were associated with birth weight. Women who were married had infants 
that were 116 g heavier than those born to unmarried women (B= 0.12, p = .005). 
Average pregnancy weight gain was associated with a 10 gram increase in birth weight 
(B = 0.01, p < .001). See Table 7 for details and the associated changes in R
2
 for each 
model. Interactions for trauma by race and race by SES were all tested, and none were 
significantly associated with low birth weight all (p’s >.10).
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Table 7  





 Model 3 
ϮϮϮ
 Model 4 
ϮϮϮϮ
 
 B Beta Sig B Beta Sig B Beta Sig B Beta Sig 
Traumatic Stress Variables             
Any trauma
 a
 .016 .014 .654 .016 .014 .657 .014 .013 .685 .023 .021 .503 
Life threatening event of love one 
a
 -.109 -.088 .003 -.108 -.088 .003 -.081 -.066 .023 -.091 -.074 .010 
Sudden death of loved one 
a
 -.030 -.028 .362 -.030 -.028 .370 -.003 -.003 .922 -.003 -.003 .929 
Robbery 
a
 -.051 -.032 .262 -.052 -.033 .250 -.026 -.017 .553 -.030 -.019 .496 
Stalked 
a
 -.030 -.019 .510 -.029 -.018 .525 -.033 -.021 .454 -.036 -.022 .416 
Other event 
a
 .172 .075 .008 .172 .075 .008 .128 .055 .044 .108 .047 .083 
Psychosocial Variables             
BSI General Severity score    -.001 -.019 .486 .000 -.003 .916 .000 -.006 .825 
Socioeconomic Variables             
Married
b
       .137 .133 .000 .116 .112 .005 
College or higher 
c
        .001 .014 .600 .001 .015 .578 
% Federal poverty level       .033 .081 .040 .021 .052 .189 
Medicaid
d
       -.083 -.081 .043 -.058 -.057 .153 
Covariates             
Avg. Pregnancy weight gain           .010 .144 .000 
African American
e
          -.103 -.096 .006 
             
Notes.  Final model fit, N =1,292, R
2 
=.11, F (13, 1279) = 11.9, p <.001. Beta is the standardized regression coefficient and  B is the 




 Reference is no events 
b.
 Reference group is unmarried including widowed, divorced, separated, never married and living with partner  
c.
 Reference is less than 4 year college 
d.
 Reference group is other insurance 
e.
 Reference group is White  
Ϯ
ΔR2=0.015, p =.003  
ϮϮ
 ΔR2= 0.001, p =.395  
ϮϮϮ
 ΔR2 = 0.066, p < .001  
ϮϮϮϮ
 ΔR2= 0.026, p < .001  
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Chapter 5  
Discussion  
Study Overview 
The purpose of this study was to determine and compare the effect of lifetime 
exposure to traumatic stress on preterm birth and low birth weight among African 
American and White women using a validated measure of traumatic stress exposure, the 
Traumatic Life Events Questionnaire, while controlling for socioeconomic status and 
known risk factors. To our knowledge, this is the first study to utilize the Traumatic Life 
Events Questionnaire to document rates of trauma exposure among pregnant women. 
While several studies have reported the prevalence of stressful life events in pregnant 
women and distress in response to these events, only two have documented rates of 
experiencing various types of stressful life events with trauma among pregnant women 
throughout the life course (Dailey et al., 2011; Seng et al., 2009). Therefore, this is one of 
the first studies to assess lifetime exposure to trauma in response to major stressful life 
events and the subsequent impact on birth outcomes among a socioeconomically diverse 
sample of pregnant African American and White women. Having a comparison group 
provided the ability to determine whether African Americans are at greater risk of 
developing trauma as a result of exposure to stressful life events and if the increased risk 
in trauma exposure can be linked to elevated rates of preterm birth and small for 
gestational age in African American women.  
TLEQ accurately estimates prevalence of lifetime trauma exposure among 
pregnant women. Nearly three-quarters (72%) of the women in the current study 
reported experiencing at least one traumatic event, which is comparable to the rate of 
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lifetime exposure to trauma (78%)  reported among pregnant women from the Stacy 
Project with similar racial and socioeconomic backgrounds as the women in the current 
study (Seng et al., 2009). This rate of trauma is also comparable to a previous national 
representative sample of women, where 69% of the women reported experiencing at least 
one type of trauma in their lifetime from a list of physical violence, sexual violence, and 
non-crime related trauma (Resnick, Kilpatrick, Dansky, Saunders, & Best, 1993). Higher 
rates (87%) of trauma among African American women were reported in a study of low 
income African American pregnant women (Dailey et al., 2011). Differences may be 
attributed to racial and socioeconomic differences between the study participants. The 
current study includes both African American and White women with higher 
socioeconomic background as evidenced by higher incomes and the possession of private 
health insurance.  
Prevalence of different types of trauma. The most common stressful life event in 
this study was sudden death of a loved one, with 35% of the sample rating this event as 
traumatic. In another study that assessed the prevalence of trauma among African 
American men and women in a primary care setting, sudden death of a loved one was the 
second most common traumatic event, with 39% of participants having experienced this 
type of event (Alim et al., 2006). There were also similar rates of exposure to natural 
disaster (14% vs. 16%) and sexual harassment (21% vs. 24%) between African American 
women in the current study and female participants in the previous study (Alim et al., 
2006). The overall rate of intimate partner violence (IPV) in this sample of 30% is 
comparable to large national studies among pregnant women, with prevalence rates of 
lifetime exposure ranging from 8% to 39% (Lu & Chen, 2004; Shah & Shah, 2010; 
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Silverman, Decker, Reed, & Raj 2006). Although this is the first study to use the TLEQ 
to assess traumatic stress among pregnant women, these findings show that the TLEQ 
accurately estimates rates of traumatic stress in this population. 
Differences in Trauma Exposure between African American and White Women 
This study provides support for the hypothesis that African American women 
experience more traumatic stress compared to White women. While African American 
women were equally likely to experience at least one major stressful life event, they were 
more likely to experience these events with trauma compared to White women (81% vs. 
74%, respectively), and experience a greater number of traumatic events than White 
women. In a comparable study among pregnant women, the Stacy Project, 80% of the 
African American women reported trauma (Seng et al., 2009), but the rate of 
experiencing trauma was not reported for White women. On the contrary, Hirth and 
others (2012) reported that White women had more traumatic events than African 
American women, but this was a predominantly low income sample of White women, 
whereas over 60% of the White women in the current study were from a higher 
socioeconomic background. There are no other published studies that assess overall 
prevalence of trauma with a validated measure of trauma among African American and 
White pregnant women to compare these findings. However, in the NESARC study 
consisting of both men and women in the general population, African Americans were 
more likely than Whites to experience trauma associated with stressful life events 
(Roberts et al., 2011). 
A large nationally representative study based on the Pregnancy Risk Assessment 
and Monitoring System (PRAMS) assessed the level of distress associated with 
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experiencing a majorly stressful life event and found higher rates of event distress in 
African American women compared to White women (Lu & Chen, 2004). The PRAMS 
study based in Tennessee also reported higher prevalence rates of distressing life events 
among African American women compared to White women with a similar prevalence 
rate of 75% (TN Department of Health Statistics, 2008).  
  Racial differences in specific types of trauma. White women were more likely 
to experience a natural disaster compared to African American women, but African 
American women were more likely to suffer trauma as a result of experiencing a natural 
disaster. This disparity may be a result of differences in socioeconomic factors between 
African American women and White women, because there are striking differences in 
SES between African American and White women in the current study. A review of 
studies among survivors of natural disasters found more trauma among people with 
limited available physical and social resources to overcome the impact of the natural 
disaster. The resources included: resources to seek shelter, insurance to replace lost 
goods, and access to care to get treatment for injuries (Norris et al., 1999).  
  In the current study, the prevalence of intimate partner violence, witnessing 
severe assault, and childhood family violence were higher in African American women 
compared to White women. Yet, African American women were no more likely to rate 
these events as traumatic compared to White women. The national survey of crime 
victimization has also documented higher rates of partner abuse and physical assault 
among African Americans compared to Whites (US Department of Justice, 2003). Also, 
greater rates of domestic violence have been consistently documented among African 
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American women compared to White women in two reviews (Capaldi, Knoble, Shortt, & 
Kim 2012; Cunradi, Caetano, Clark, & Schafer, 2000).  
            The current study also reported higher rates of abortion in African American 
women compared to White women. The higher prevalence of experiencing abortion may 
be reflective of the higher likelihood of experiencing an unwanted pregnancy in an 
already strained and potentially violent relationship. An analysis of over 100,000 women 
from the 2003 PRAMS data found that 15% of African American women were told of the 
un-desirableness of the pregnancy by a partner compared to 8% of White women, and 
this has been documented by other researchers as well (Henshaw, 1998; Lu & Chen, 
2004).  A systematic review of  the utilization of abortion services found that 24% of 
women were either persuaded  by their partner / husband  to seek the service or  desired 
to conceal the pregnancy from  their violent partner / husband due to fear of further 
violence once the partner learned of the current pregnancy (Hall, Chappell, Parnell, Seed, 
& Bewley , 2014). 
  Combined effects of IPV, abortion, and childhood family violence among African 
Americans women. Exposure to intimate partner violence, childhood exposure to family 
violence, and abortion are highly correlated in the general population and may have a 
shared etiology. Exposure to childhood family violence confers greater risk for 
experiencing IPV later in life, with the child equally likely to be a victim or the 
perpetrator (Lohman, Neppl, Senia, & Schofield, 2013). The higher rates of intimate 
partner violence among African American women may be a consequence of childhood 
exposure to family violence. Also, intimate partner violence is correlated with women 
having an abortion (Hall et al., 2014). A systematic review of women seeking abortions 
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from 11 national providers found that 21-30% of these women have a history of intimate 
partner violence (Hall et al., 2014). Further examination of the causes and consequences 
of this group of traumatic events should be further examined among African American 
women. 
Increased Risk of Trauma with Greater Exposure to Stressful Life Events 
  This study provided support for the concept of increased risks of trauma with 
increased exposure to potential stressors. Of the women who reported experiencing any 
major stressful life events, those that reported any trauma had experienced significantly 
more stressful events. Similarly, women from the Stacy Project were more likely to 
report trauma with more stressful event exposures (Seng et al., 2009). Two other studies 
have found greater levels of event distress with increased exposure to majorly stressful 
life events, one among pregnant women and the other among the U.S. NESARC study 
sample (Dominquez et al., 2005; Roberts et al., 2011). In an Australian-based population 
cohort, participants with three or more exposures 12 months prior to pregnancy were 
more likely to experience preterm birth compared to those with no exposure (Brown et 
al., 2011). While overall exposure to trauma may not have increased the risk of poor birth 
outcomes, exposure to trauma is a risk factor for the development of PTSD and post-
partum depression, and neither of these was assessed in the current study (Roberts et al., 
2011; Zaers et al., 2008). Women with PTSD are at increased risk of preterm birth, and 
higher rates of PTSD symptoms have been found in pregnant women compared to non-
pregnant women (Seng et al., 2011; Yonkers et al., 2014). Future research should 
examine the effect of lifetime trauma exposure and the risk of PTSD among pregnant 
women, and subsequent risks to birth outcomes and post-partum health.  
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The Effect of Traumatic Stress on Preterm Birth  
There was no support for the effect of cumulative exposure to trauma on PTB. 
This finding is comparable to the one other published study on effects of lifetime trauma 
among pregnant women (Dailey et al., 2011). Dailey and others (2011) did not find an 
association between trauma exposure and gestational age at delivery. The current study 
may have been too small to detect a significant effect because the overall rate of PTB 
(7%) was very low. 
Low prevalence of PTB in the current study. The low prevalence of PTB could 
be reflective of the overall healthiness of the women in the sample, as evidenced by the 
low prevalence of obstetric risk factors. All but 20 women in the sample were insured, 
and the majority of the participants were recruited from prenatal clinics and private care 
facilities during the second trimester of pregnancy. The study could have inadvertently 
excluded those who do not attend prenatal care. Early receipt of prenatal care and greater 
attendance are strongly associated with better birth outcomes (Alexander & Korenbrot, 
1995; Debiec et al, 2010).  
Also, exclusion of women with pre-existing conditions significantly related to 
poor birth outcomes has yielded a relatively healthy sample of pregnant women. Women 
in this study exhibited much lower levels of obstetric and medical risk factors for poor 
birth outcomes than women in the surrounding community where there are high rates of 
Type II diabetes, hypertension, obesity, and STDs (Adebola, Anderson, King, & Waters, 
2011). For example, only two of the women in this study reported hypertension, and the 
average obstetric risk score out of 126 points was 6.2.   
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 Additionally, the exclusion of women without live births may have reduced the 
rate of preterm birth because women with still born infants are significantly more likely 
to deliver preterm compared to women with live births (Hogue et al., 2013). 
Racial differences in PTB. A surprising finding in this study was the relatively 
low rate of PTB in this predominantly African American sample of pregnant women. 
Second, there were no significant racial differences in PTB. African American women 
had a rate of 7% compared to 5% in White women. These rates were significantly lower 
than published rates of PTB in African Americans and White women within Shelby 
County (14.5% vs. 9.4%), respectively and the State of TN (18% vs. 13%), respectively 
(Office of Research and Education Accountability, 2006; Tennessee Department of 
Health, Office of Health Statistics, 2013). Also, these finding are in contrast to findings 
of several studies and  published reviews on the topic that consistently document that 
African American women are 1.8 - 2 times  more likely to have PTB  than White women 
(Kramer & Hogue, 2009; Lu & Chen, 2004; MacDorman, 2011; Schempf, Branum, 
Lukacs, & Schoendorf, 2007).  
More obstetric risk increase risk for PTB. In the current study, greater levels of 
obstetric risk factors were associated with a 3% increase in the odds of having a preterm 
birth. Increased obstetric risks have been associated with PTB in several other studies 
(Feldman, Dunkel Schetter, Sandman, & Wadhwa, 2000; Lobel et al., 2000; Lobel et al., 
2008). Conditions such as gestational diabetes and obesity, which were the most 
prevalent obstetric risk factors in the current study, place women at greater risk of 
spontaneous preterm labor and premature rupture of membranes ultimately resulting in 
preterm birth (Hedderson et al., 2003; Xiong et al., 2001; Yogev & Visser, 2009).  
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The Effect of Trauma and Intimate Partner Violence on Small for Gestation Age 
Although cumulative exposure to trauma was not significantly associated with 
SGA, after controlling for SES and obstetric risks factors, intimate partner violence was 
associated with reduced risk of SGA. These combined factors appeared to account for 
racial differences in SGA in this study sample. This finding of decreased risk of SGA 
among victims of IPV was counterintuitive and contrary to previously published studies 
which documented greater risk of SGA among women with IPV (Cha & Masho, 2013; 
Cokkinides et al., 1999; Sable & Wilkinson, 2000). However, a study of intimate partner 
violence in 16,000 pregnant women, found that being threatened with harm and other 
types of verbal abuse, but not physical abuse, was associated with an increased risk of 
low birth weight (Yost, Bloom, McIntire, & Leveno, 2005). The TLEQ item assessing 
intimate partner violence in the current study asks about physical violence. “Have you 
ever been slapped, punched, kicked, beaten up, or otherwise physically hurt by your 
spouse or other intimate partner?” (Kubany et al., 2000).  
The difference in study findings could be a result of differences in the timing of 
the assessment of IPV. The previously published studies assessed the exposure to IPV 12 
months before pregnancy and during pregnancy. The current study measures risk over the 
lifetime, and the women in this study could have been equally likely to have experienced 
IPV more than a year prior to pregnancy. There is some evidence that the risk of poor 
birth outcomes associated with IPV weaken as the timing of the incident is more distal 
from pregnancy. A study of IPV 12 months prior to pregnancy and during pregnancy 
among 100,000 participants in the PRAMS database from 26 US states, reported that the 
association between complications of pregnancy and birth outcomes weaken as the 
timing of IPV was further removed from pregnancy (Silverman et al., 2006). This is an 
67 
 
important distinction to note. Risks of birth complications associated with IPV are much 
more likely to increase during pregnancy and closer to delivery. There is consistent 
evidence from a recent systematic review that when pregnant women experience  IPV 
from the father of child, the abuse intensifies during pregnancy (Boy & Salihu, 2003; 
Hall et al., 2014). Also, the nature of intimate partner violence (i.e., emotional vs. 
physical) determines the impact on birth outcomes (Yost et al.,2005).  
Another possible explanation is that women in this study, who experienced IPV, 
were significantly less likely to be pregnant for the first time compared to the women 
who were not exposed to IPV (17% vs. 35%, respectively). In a recent review, first time 
pregnancies were associated with a 90% increase (OR= 1.9, 95%CI [1.8, 1.9]) of SGA 
compared to women with multiple pregnancies, and other studies have reported similar 
findings (Miranda, Edwards, & Myers, 2011; Shah & Shah, 2010). The significantly 
lower prevalence of this risk factor among women who experienced IPV could have 
overridden the risk associated with IPV on SGA.  
Maternal Health Indicators and Risk for SGA 
Weight gain during pregnancy which averaged 14 kg (31 lbs) was associated with 
a decreased risk of SGA. This is not unexpected because the recommended amount of 
weight gain during pregnancy is 25 -35 pounds for women who enter pregnancy normal 
weight (Institute of Medicine, 2009). In a study assessing the effect of different ranges of 
pregnancy weight gain on small for gestational age, gaining the recommended amount of 
weight decreased the risk of SGA (Moore Simas et al., 2012). On the converse, 
inadequate maternal weight gain is a risk factor for low birth weight (Bryant et al., 2010; 
Christian, 2012; Dunkel- Schetter, 2011). Health promotion programs should continue to 
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provide education and resources about the importance of both preconception and prenatal 
nutrition.  
Consistent with general knowledge, greater obstetric risks were associated with an 
infant being small for gestational age. An association between greater obstetric risk and 
lower birth weight has been previously documented among pregnant women (Feldman et 
al., 2000). Obstetric risks in this study included preeclampsia, gestational hypertension, 
STDs, and other pregnancy complications. These factors have been documented in the 
etiology of small for gestational age in previous reviews (Christian, 2012; Engel et al., 
2005; Mayer & Joseph 2013, Schetter & Glynn, 2011). Specifically, gestational 
hypertension and preeclampsia were two of the leading obstetric risk factors in the 
current study. 
Diminished Racial Differences in SGA  
The apparent racial differences in small for gestational age were no longer 
significant after controlling for SES and other risk factors for SGA. Several researchers 
have reported contrasting results that suggest increased SES among African American 
women does not account for racial differences in SGA (Alexander, Tompkins, Allen, & 
Hulsey, 1999; Blumenshine et al., 2010; Dunkel Schetter, 2011; Williams et al., 2010). 
Our findings are contrary to previous studies but holds promise, as improving the SES of 
pregnant African American women in the community where the study took place may 
improve birth weight and decrease risk for SGA. 
The Effect of Traumatic Stress on Birth Weight 
This was the second study that did not find support for the effect of cumulative 
exposure to trauma on birth weight. Dailey and others (2011) also did not find a 
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relationship between birth weight and lifetime exposure to trauma. As documented 
throughout this study, different types of trauma follow different mechanisms leading to 
poor birth outcomes. The cumulative effect of trauma may be related to birth outcomes 
through a mechanism not assessed in the current study.  
 One type of trauma, a loved one experiencing a life threatening event, which 
included accidents, assault, or illness, was associated with a decrease in birth weight. 
Having a loved one experience a life threatening illness during pregnancy has also been 
associated with increased risk of PTB in one study, but the authors did not assess the 
effect of this type of trauma on birth weight (Khashan et al., 2009).  
 Association between Marriage and Increased Birth Weight.  In this study, 
married women had infants with higher birth weight than unmarried women. Married 
women are much less likely to have poor birth outcomes compared to unmarried women 
(Giscombe & Lobel, 2005). Marriage can provide increased income opportunities and 
available support in the form of tangible assistance and emotional support (Waite & 
Gallagher, 2002). In fact, increased support from a partner has been one of the few 
measures of social support to have significant protective effects on birth outcomes 
(Dunkel- Schetter, et al. 2001, Feldman et al., 2000; Rini, Schetter, Hobel, Glynn, & 
Sandman 2006). African American women in this study were much less likely to be 
married compared to White women, and this has been documented in national studies that 
reported rates of marriage among pregnant women (Goodwin, Mosher, & Chandra, 2010; 
Kaiser Family Foundation, 2010; Schwartz, 2005). Efforts to improved intimate partner 
dynamics of African American women of reproductive age may improve the rate of SGA 
in this population.  
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Potential Role for Genetic Explanations of Lower Birth Weight among African 
Americans  
After controlling for maternal exposure to trauma, psychosocial factors, SES and 
medical factors, African American infants still had lower birth weight than White infants.  
This finding seems to contradict the lack of significant racial differences in SGA found in 
this current study.  However, SGA encompasses two categories: intrauterine growth 
restriction and constitutionally smaller infants. While the former has been associated with 
increased developmental risks, constitutionally low birth weight has not been linked to 
health or developmental risks later in life (Mayer & Joseph, 2013).  These findings 
highlight the possibility that African Americans may be predisposed to having a smaller 
body weight at birth than Whites. However, further research is needed because the 
current study did not distinguish between growth restricted infants and those that were 
constitutionally small. The possibility of African American infants being constitutionally 
small has been part of an ongoing discussion to revise fetal growth indexes that were 
based off the average weight of predominantly White birth cohorts in the United States 
from the 1950s and 1960s (Alexander et al., 1996; Alexander et al., 1999; Oken, 
Kleinman, Rich-Edwards,  & Gillman, 2003). The most recent growth curves (Alexander 
et al., 1999) are based off of a more nationally representative sample. However, 
proponents in favor of new growth references present data on more recent US birth 
cohorts (1999-2006) that have a larger percentage of African Americans and other racial 
minorities, and have found that African Americans have lower birth weight compared to 
Whites (Alexander et al., 1999; Oken et al., 2003; Olsen, Groveman, Lawson, Clark & 
Zemel, 2010).  Oken and others ( 2003) investigated birth weight norms using over 6 
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million birth records from 1999- 2000, and showed that African American infants 
consistently weighed less than White infants after 36 weeks of gestation at every 
percentile.   Yet, to date no new growth reference norms have been accepted. It its 
unknown how the adoption of new growth curves would affect the classification of SGA, 
and whether a new classification would result in a lower prevalence of SGA births among 
African American women. 
 Limitations 
These findings should be interpreted in light of the limitations of the study. This is 
a prospective observational study, and it is subject to sampling bias as a result of 
nonrandom sampling. This type of convenience sampling leaves potential for 
confounding by unaccounted risk factors between the study sample and population of 
interest. However, this study collected data on a large number of risk factors that allowed 
for the examination of potential confounders which greatly decreased the risk of the 
results being biased due to confounding. As a result of the recruitment strategy which 
excluded women with preexisting conditions, this sample is a relatively physically and 
mentally healthy cohort as evidenced by the low rates of obstetric and medical risk 
factors, and subclinical scores for anxiety, depression, and general psychological 
symptoms assessed by the Brief Symptom Inventory. Comparisons should be limited to 
similar healthy cohorts.  
One challenge to all longitudinal studies is the problem of differential attrition, 
where the most at risk participants are lost to follow up. This is considered the survivor 
effect (Robins, 1986). This study was no exception. Comparative analysis showed that 
the participants excluded from the study as a result of missing data were most at risk for 
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poor birth outcomes. Although data were not available on the excluded participants’ 
exposure to traumatic stress, birth outcomes data were obtained from the hospital records. 
These data showed that a large percent of the excluded women (34%)  experienced 
preterm birth. These women were more likely to be low income, less educated, 
unmarried, African American and receiving Medicaid, which are risk factors for 
traumatic stress as well as poor birth outcomes (Dailey et al., 2011; Seng et al., 2009). 
Excluding these participants may have decreased the study’s statistical power to detect 
effects of traumatic stress exposure on birth outcomes.  
Also, the reporting of traumatic life events was retrospective, and these reports 
can be subject to recall bias (Coughlin, 1990). One concern is that misclassification bias 
may have occurred, such that participants report experiencing trauma when they have not, 
or forget events that happened in the distant past. However, previous research on the 
effectiveness of recalling major events beyond 6 months, has found that participants are 
more likely to recall major life events compared to more minor occurrences (Brewin, 
Andrews, & Gotlib, 1993). Secondly, the prospective nature of the study design, which 
measures trauma before the delivery instead of after delivery, reduced the chance of 
differential misclassification bias between those that experienced poor birth outcomes 
and those that did not, if bias did exist.  
Another limiting measurement issue was annual reported income and household 
size were collected at two different time points, at maximum four months apart. 
Household size is not likely to fluctuate much within that time frame, but to control for 
this potential source of error, models were run with both annual household income as the 




  The current study had several strengths. To our knowledge, this was the first 
study to use the TLEQ to assess traumatic events in a sample of pregnant women to 
compare the effects of lifetime traumatic events on birth outcomes between African 
American and White women. The strength of the study sample provided the opportunity 
to assess whether trauma exposure created increased risk of poor birth outcomes for 
African American women compared to White women.  Reported rates of trauma were 
comparable to other population-based samples (Dailey et al., 2011; Lu & Chen, 2004; 
Roberts et al., 2011; Seng et al., 2009). Also, the TLEQ was able to reproduce prevalence 
rates of specific types of trauma that have been previously documented in the literature, 
such as IPV, exposure to sudden death of a loved one, natural disaster, and abortion. 
Several of these types of trauma are very sensitive and can be difficult to assess, so it is 
essential to have an instrument that can detect the occurrence of these events in this 
vulnerable population. Also, the assessment of lifetime exposure allowed for a broader 
understanding of how psychosocial stress across the lifetime can impact birth outcomes. 
The intentional sampling of a racially and socioeconomically diverse cohort allowed us to 
conduct subgroup analyses, which would not have been possible with a more 
homogenous sample. As previously mentioned, the prospective design allowed for the 
reduction of bias in assessing the key exposure. This study also adds to the literature on 
the unique role of traumatic stress in regard to birth outcomes, over and above anxiety, 






Although few of the trauma variables were associated with birth outcomes beyond 
previously established risk factors, this study provides useful insights on lifetime trauma 
exposure among pregnant women. This study adds to the very sparse literature on trauma 
exposure among pregnant women and its subsequent effect on birth outcomes. African 
American women experienced worse birth outcomes and trauma at a greater rate than 
White women.  However, there was no evidence that greater cumulative exposure to 
traumatic stress accounts for the difference in birth outcomes. It is possible that trauma 
impacts birth outcomes and the disparity in birth outcomes through PTSD, but assessing 
PTSD was beyond this scope of the current study. With the reported rates of traumatic 
stress in pregnant women in this study as well as other studies, it may be beneficial to 
assess PTSD. The TLEQ was a good instrument to detect the presence of traumatic event 
exposure in this population of pregnant women. Detecting a traumatic event is the first 
criterion for diagnosing a person with PTSD, but alone is not adequate to detect PTSD. 
The TLEQ instrument had a low participant burden, is relatively easy to administer, and 
could be a good screener to identify individuals in need of a full assessment for the 
diagnosis of PTSD during pregnancy. 
 The high rates of IPV documented in the study provide more evidence to support 
the American College of Obstetricians and Gynecologists’ (2000) recommendation to 
screen pregnant women for a history of IPV, both during pregnancy and prior to 
pregnancy, in order to provide these women with the necessary referrals to intervention 
services. Finally, these findings provide support that improvements in SES may diminish 
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racial differences in birth outcomes in the Shelby County community. However, more 
research is needed to confirm the findings of this current study. 
Recommendations 
Since the rates of traumatic stress were relatively high among pregnant women, 
research is needed to assess the prevalence of PTSD in the population. While trauma may 
not directly impact birth outcomes, it has been consistently shown to impact rates of 
PTSD. Given the high rates of trauma exposure among African American women and 
limited evidence showing an effect of these exposures on birth outcomes, more research 
is needed to elucidate the resiliency factors prevalent among African American women 
that may buffer the effects of traumatic stress. Furthermore, the relationship between 
lifetime exposure to traumatic stress and birth outcomes should be further explored in a 
sample of pregnant women comparable to the current study, but with larger numbers of 
higher SES African American women in order to examine the role of SES in racial 
disparities in trauma exposure. Also, the exact timing of the traumatic event should be 
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Appendix A. Correlations between Cumulative Measures from TLEQ, BSI Anxiety, Depression, 
General Severity Index Scales, and the SSQ6 Social Support Satisfaction Score. (N=1,313) 
Notes *p<.05, **p<.01,*** p <.001. 
a. Cumulative total of stressful life events endorsed from a list of 20 possible items on the 
Traumatic Life Events Questionnaire (Kubany, 2000). 
b. Total number of stressful life events experienced with intense fear, horror, or helplessness 
reported on the TLEQ 
c. This score is derived from the SSQ6 (Sarason,et. al., 1986 ) cumulative measure of a 
person satisfaction with the available social support.  
d. This is a subscale of the Brief Symptom Inventory (BSI) (Derogatis, 1993). The total 
possible score is 80, and a clinical diagnosis would be 70 or greater. 
  
 Stressful 















Stressful Life Events 
a
 1 - - - - - 
Traumatic Events 
b
 .828*** 1 - - - - 
BSI Anxiety 
c
 .036 .073** 1 - - - 
BSI Depression 
c
 .030 .061* .557** 1 - - 
BSI General Severity Index 
c
 
.033 .069* .714** .710** 1 - 
Social support satisfaction 
d
 -.109*** -.087** .008 .005 .008 1 
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Appendix C. Obstetric Risk by Traumatic Events 
Note * p <.05, **p<.01, ***p<.001 
 The prevalence of some events was too small to compare differences between African 





 Any traumatic events 
n= 950 
No Traumatic Events 
n=363 
 n (%) n (%) 
Maternal age 35+ 75 (7.9) 20 (5.5) 
Maternal Health History   
Genital Herpes 28 (3.0) 6 (1.7) 
Genital Warts 11 (1.2) 1 (0.3) 
Gonorrhea 16 (1.7) 2 (0.6) 
Chlamydia 52 (5.5) 18 (5.0) 
Syphilis 1 (0.1) 1 (0.3) 
Trichomonas 39 (4.1) 6 (1.7)** 
Pelvic Inflammatory Disease 2 (0.2) 0 (0.0) 
Rh sensitized 6 (0.6) 7 (0.2) 
Type 2 Diabetes 2 (0.2) 0( 0.0) 
Recurrent Spontaneous Abortion (>3) 7 (0.7) 1(0.3) 
Previous preterm pregnancy 77 (8.1) 23 (6.3) 
Risky Weight < 100lbs or 200lbs 207 (23) 70 (20) 
Pregnancy Complications   
  Preclampsia 92 (9.7 ) 31 (9.9) 
  Gestational Diabetes 92 (9.7) 36 (5.2) 
  Abruption 9 (1.0) 1 (0.3) 
  Chorioamnionitis 13 (1.4) 1 (0.3) 
  Gestational Hypertension 92 (9.7) 32 (9.9) 
   Incompetent Cervix 4 (0.4) 0 (0.0) 
   Preterm Labor with tocolytics 67 (7.1) 16 (4.4) 
Labor & Delivery   
  Medical Induction 170 (17.9) 68 (18.7) 
  Elective Induction 133(14.0) 49 (13.5) 
  Other Complication 58 (6.1) 22 (6.1) 
 Total Obstetric Risk Score, mean(SD) 6.2 (7.2) 5.5 (6.9) 
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